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PREFACE TO THE FIRST EDITION. 



(Anatomy only.) 



In a Learner's point of view Soientiflo facts mnj, tbe Anthor thinks, be diTided into those whfoh 
are daily met with by the Student, and which soon become familiar to him, and those which are 
learned with considerable pains and afterwards easily forgotten , and which reqaire to be convtaiil^ 
recalled to the mind. \ 

The Anthor has endeavonred to deal with the latter class of facts only. What erery one icnows, 
wno has at all studied Medicine, he has purposely left ontu G-reater oondensation is thus obtained. «v 
To the non-medical reader the Tablets may appear disoonnected, and the descriptions they contaia 
(if descriptions they maybe called) may ^eem dry and naked. The Author believes th»t the Student 
will easily supply the links^ and gire life and shape to tl^e skeleton sketches. 



This book is ffjltended neiflier for the idle, ^or for absolute befpnners. The idle will find that ft 
oontains more details than they will oare to jaaster, and that its brevity demands more mental appli* 
cation than would )^e agreeable to any one, whose mind has not been trained to dose study. 

■ 

^ Beginners, however, who mean to work, may, after attending a lecture, or reading up in one of 
the Standard Authors • region they have just been dissecting, advantageously revise the subject in 
the Tablets; and these partial revisions will be found to fix the main points in the mind, and to 
facilitate the more important revisional effort, which, even the first yearns student is usually called 
upon to make, whenever his lecturer has finished describing a part, or he himself has finished dis> 
aeoting one. 

The more or less advanced Students, who are doing, or have done, their work honestly and oon. 
scientiously, ftre the ones the Author has had mainly in view. 



16, WoBUBN Placb, Rcbbell Squabb, 

September^ WS^ 
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PREFACE TO THE SECOND EDITION (1878). 



(Anatomy and Physiology.) 



In ihe present Edition, only those pages hare been recast, whicli w«re oonsidenvbly out of -date;, the 
others, when requiring alteration^ have simply been supplemented by an Afpendix^ which has been 
incorporated with the work, as far, at least, as conld weH be done without involying considerable 
book-binder^s labour. The pages of this Appendix have bees marked 8^, 8b« im, 12^, 12^, etc., in corr^ 
spondenoe with the pages they are intended to supplement or correct ; and its hetdings hare been 
underlined red^ to call attention to the new matter. 

A fresh Ap py^ j\i t^io^t^inin^ new discoveries qfitn^ianti will be published eyezy two or three years. And 
every succeeding Appendix will be issued both separately and incorporated with thft work. 

The present Appendix to the Anatomy refers to the Viscera, & to the Orgafls of the Senses. It 
has been inserted after pages 290, & 860. Dr. Gowers' new description of the Gray Hatter of the Cerebellum, 
and the views of Lockhart Clarke, Stilling, and others on the cranial nerves, eto.^ will also b» found on 
pages 218, 230, k 250, of the text. Descriptions of the Thymus ft Thyroid Bodies flyid Suprarenal Cap- 
sules have been added ; also a gareful description of the Teeth. 

In the PhyaiologT', new ftaatter is more abundant : *The Appendix numbers forty pages. Tiielre 

supplement 6iron1ation; four, Bespiratjpn; eight, Digestion; four, the General Development of the 

Embryo; eight, Ae Development of the'Organs; and four are included Under the heading 'f&.ddenda." 

- The two aspects of Physiology, the old & the new, are thus, to a ceAain extant, placed side, by side. 

The latter parts €C the work,-*Kervous System, the Senses, and^e g^aiilr ^aH jof EmbjT'ology, — ^ha^n^ 

been re- written yq^ r^itftly, are not, for the present, supplemented. » 

* * •' •* * * 

The Embryology will befound fairly com|>lete & up U> ^atf. Both the older & the more modem views 

have been presented with respect to the Pharynx, CEsbphagvs, & Bespfratory Tract, and with respect to 

the questions arising out of the disputed homologies of the Genital Ducts. A few divisions hare been 

introduced into the study of some of the subjects. 

The History of the development of the Bones h Teeth concludes the volume ; - the foniier subject 
being divided into two parts. Skeletal Matrix^ and Ossification of the Individual Bones, 

The diagrams representing the deyelopment of the veins are after those of Dr. Dalton of ITew York, 
who has treated the subject most skilfully & completely .* They have been engraved by Mr. W. Gibbs of 
71eet Street. 

Histology & chemical phytiology will be treated in a separate Tolume. 

ANATOMY & PHYSIOLOGY COMPLETE - By this phrase it is simply mean! that all the subject^ 
hare been treated, which appea«ed susceptible of being treated advantageously in the Tabalarform :- ^ Ina 
Learner's point of view^ Scientific facts may he dvinded into those which are daily met with by the Student ^ and which 
soon become familiar to him^ and those which are learned with considerable pains &• afterwards easily forgotten^ 
and which require to be constantly recalled to the mind. The Author has endeavoured to deal with the Lattb» 
Class or Facts Only." (Y. Preface to the First Edition^. 

• J. C. Daltok - Treatise of Human Fhysiolqgy, Philadelphia, 1871, & 76. • 
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ADVICE TO STUDENTS. 



The prinoipal niles of the art of learning are to classify, to condense, and to proportion, according to 
their relative importance, the attention io be g^ren to the facts that are to be retained. 

Glasstfif.-'^TOup things that are alike; thus, in learning one, several will be ac'qnired. 

Condense, — ^The more concise the wording is, the more facts can be g^ne over in a given time, 
and the better they can be remembered. A firm grasp of the faSts is what is wanted firsif 
erudition may be courted afterwards. 

Froportum according to their relative importance the attention to be given to the facts that are to be 
retained* The headings ft subheads should be mastered first ; then, in succession, the divisions^ the 
snb-divivons, the principal points, the minor points, the noteworthy details, the minutiae. 

The Tablets are intended to assist the Student in carrying out these rules: 

The grouping and the condensing are done for him to a considerable extent. 

The arrangement adopted will further induce him, it is hoped, to proportion his attention 
rightly : - The Tablets, especially those on Anatomy, show at a glance the general outline of the 
subject they treat of; this outline should be studied first, and thoroughly understood and 
mastered before the Student gees any further. This is of primary importance for the successful use of 
the Tablets^ which, the Author would remind the Student, are intend^ simply to assist him in read- 
ing the standard Authors with greater profit and case , not to take the place of any other work* 






THE BONES. 



THE VEBTEBBiE 



Present for es»miiiaiiom« - 

Sody - Forms a short oolnmn, whioh presents^ 

Aht. Survacb - Conyex from side to side, oeneaye from abore downwards; presents 

nnmerons small rasonlar foramina* 

Post. Subvacb - Conoave from side to side, flat from above downwards ; presents 

one or more irregnlar apertnres for exit of yense basis Tertebrs- 

Uppsb & Undeb Susvacbs - Bongb & sligbtlj conoaye, and snrronnded by a pro- 

minent rim* 

Pedicles - Join the bod J to the laminae. They are oonstricted, and their oonstriotion gives 

rise to tho 

ITotclieB - Whioh latter, by the superposition of the vertebre, form the intervertdfral fora* 

miruu 
XjaxnlxiSB -Broad ^ flat, rongh above & below for the ligamenta snbflava; bound posteriorly 

ths 
^Oraxxxen - Whioh, by the snperposition of the vertebraa, forms the spinal oanal. 

Spinous process -Prcgeots backwards from the point of janotion of the laminae. 

Transverse processes - ^wo. Project outwards from th<) sides of the arch. 

Articular processes - Fonr. Project upwards & downwards from the point of junction of 
the pedicles with the laminae. The superior ones look backwards, the inferior 

ones look forwards. 

K. — But little, whioh would be applicable to each of the three groups 
of vertebm, oan, it is believed, be added to this description. 



THE THREE GBOITPS of VEBTEBRiE. 

OBBYICAL VEBTEBRiB — ^^ snillMi. Tnmoi i - 

PODY — Small, broad from lide to tide. Presente: - 
' Upper Suxyacb - OoncaTe from sida to side, and rovnded off antoriorlj. 

Under Suryacb - Gonyez from sida to ride^ and prolonged downwards anteriorlj; 
Anterior Suryacb - Sitoated therefore on a lower level than the posterior. 
FBDTCLE3 — Arise from lower part of body, and of the two 
NOTCHES — The superior ones are the deepest, and somewhat the narrowest. 
LAMINA — Long and narrow. 
FORAMEN — Large and triangnlar. 

SPINOUS PBOCESS — Prcjeots horisontally backwards, and is short, bifid, ft groored 

inferiorly. 

TBANSYEBSE PBOOESSES — Short, bifid, grooTed snperiorlr, perforated at their 

base for passage of yertebral arterj i rein, and situated on the outer tide of the 

pedicUst in front of the artindar processes* 

The existence of the foramen at the base of the cerrioal transTerse pro* 

oesaes, and the situation of these processes on the outer side of the pedicles, 

are owing to their being formed of two roots, which roots correspond, the 

posterior one to the transYorse processes properly so-called, the ^anterior 

one tothe ribs. 
ABTICULAB PBOGESSES — Form a small Tertioal column. The superior ones look 

upwards ft backwards, the inferior ones look downwards ft forwards. 

DORSAL VERTEBRiB — Intermediate in sise. Present : - 

BODY — Heart-shaped, thicker behind than in front, and has two demi-faoets on each 

side, which demi-facets articulate with the heads of the ribs. 
PEDICLES -— Arise from upper part of body, and of the two 
NOTCHES —The inferior ones are the deepest and broadest 
LAMINA •— Short ft broad. 
FORAMEN — Small ft round. 

SPINOUS PBOCESS — Long, triangular, oblique, and ends in a single tuberole. 
7BANSYEB6E PROCESSES — Long, thick, obliquely directed outwards ft backwards, 
and situated behind the articular processes &* the pedicles. Their extremity is 
enlarged, and presents in front an articular facet for tuberole of correspond- 
ing rib. 
From't^e back of the extremity of the few lower dorsal transrerse prooes* 
ses arise three tubercles, termed external, inferior^ ft superior^ which tubercles 
correspond respectiTely to the transrerse processes of the lumbar yertebrss, 
and to the accessory ft mammillary tubercles found, the former on the back 
of the transverse processes, the latter on the back of the superior articular 

processes of the lumbar yertebrss. 
ABTICULAB PBOCESSES — Nearly yertical. The superior ones look backwards ft 

outwards, the inferior ones look forwards ft inwards. 

■ 

LUMBAR VERTEBR JB — The largest. Present : - 

BODY — Large, broadest from side to side, rather thicker in front than behind. 
PEDICLES •— Thick ; arise from upper part of body, and of the two 
NOTCHES — The inferior ones are the deepest ft broadest. 
LAMINA — Short, broad ft thick. 

FORAMEN — Triangular, larger than in the dorsal region, smaller than in the oervioal. 

SPINOOS PBOCESS —Thick, quadrilateral, and ends in a rough vertical border. 

TBANSYEBSE PBOCESSES — Long, slender, directed transversely outwards, and 

situated in front of the articular processes, but behind the pedicles, and in a line 

with the external tubercles of the lower dorsal transverse processes, to which 

they correspond. 

On the back of each, near its base, is a small tuberole ih^ accessory tubercUt 

which points downwards ft inwards, and which corresponds to the inferior 

tubercles on the lower dorsal transverse processes. 

ART lOUL AB PBOCESSES — Thick, strong ft vertical. The superior ones are oonoave, 

look backwards ft inwards, and are farther apart than the inferior ones, which 

they embrace. The inferior ones are convex, look forwards ft outwards, and 

are nearer to each other than are the superior ones. 

On the back of each superior articular process is a small tubercle, the 
$nammi//ary tubtrcle, which corresponds to the superior tuberoles on the lower 

dorsal transverse processes. 



THE THREE GROUPS COMPARED SERIATIM. 



Body — Cekticai. - Small, broad from side to side. Presents: - 

Upper Surface - Goncaye from side to side, & rounded off anteriorly. 
Under Surface - Convex from side to side, & prolonged downwards anteriorly. 
Anterior Surface - Situated therefore on a lower level than the posterior. 
Dorsal - Heart-shaped, thicker behind than in front, and has two demi-faoets on 

each side which demi-faoets articulate with the heads of the ribs. 
LuuBAB - Large, broadest from side to side, rather thicker in front than behind. 

FodiddS ~ Cervical -Arise from lower part of body. 
DoBSAL -Arise from npper part of body. 
LuMBAS - Thick ; arise from upper part of body* 

NotcllOS -Cervical - The superior ones are the deepest, and somewhat the narrowest. 
Dorsal - The inferibr ones are the deepest and broadest. 
Lumbar - The inferior ones are the deepest & broadest. 

Ii&mixm - Cervical - Long & narrow. 
DoKSAL - Short ^ broad. 
Lumbar - Short, broad & thick. 

Foramen Cervical - Large & triangular. 
DoHSAL - Small & round. 
Lumbar - Triangular, larger than in the dorsal, smaller than in the oervicaL 

Spinous Process — 

Cervical - Projects horizontally backwards, and is short, bifid, & grooved inferiorly. 
DoBSAL - Long, triangular, oblique, and ends in a single tuberole. 
Lumbar - Thick, quadrilateral, and ends in a rough vertical. border. 

Transverse Processes — 

Cervical - Short, bifid, grooved superiorly, perforated at their base for passage of 
vertebral artery A vein, and situated on the outer side of the pedicles ^ in front of 

the articular processes. 

Dorsal - Long, thick, obliquely directed outwards & backwards, and situated behind 

the articular processes &* the pedicles. Their extremity is enlarged, and preseuts 

in front an articular facet for tubercle of corresponding rib. 
From the back of the extremity of the few lower dorsal transverse proces- 
ses arise three tubercles, termed external^ inferior ^ & superior^ which tubercles 
correspond respectively to the transverse processes of the lumbar vertebras, 
and to the accessory & mammillary tubercles found, the former on the back 
of the transverse processes, the latter on the back of the superior articular 

processes of the lumbar vertebrae. 

Lumbar - ' Long, slender, directed transversely outwards, and situated in front of 

the articular processes, but behind the pedicles^ and in a line with the external 

tubercles of the lower dorsal transverse processes, to which they correspond. 

On the back of each, near its base, is a small tubercle the €u:cessory tubercle, 

which points downwards h inwards, and which corresponds to the inferior 

tubercles on the lower dorsal transverse r.rocesses. 

Articular Processes — 

Cervical -Form a small vertical column. The superior ones look upwards & back- 
wards, the inferior ones look downwards A forwards. 
Dorsal - Nearly vertical. The superior ones look backwards k outwards, the inferior 

ones look forwards & inwards. 

Lumbar - Thick, strong k vertical. The superior ones are donoave, look backwards 

& inwards, and are farther apart than the inferior ones, which they embr&oe. 

The inferior ones are convex, look forwards & outwards, and are nearer to 

each other than are the superior ones. 

On the back of each superior lumbar articular process is a small 

tubercle, the mammillary tubercle, which corresponds to the superior tubercles 

on the lower dorsal kranwarse proossaea. 



PECULIAB VEBTEBBiE 



Are the: 

Atlas) 

S Tide following Tablet. 

Axis J 

7th Cervical Vertebra, or Vertebra Prominens 

Spinous proeesa thiek, long, prominent, nealj horizontal; ends in a single tuber. 

cle for ligamentnm nnehee. 

Transverse process large, but slightly groored, seldom bifid. Its foramen is 

usually small, sometimes wanting, and seldom giTes passage to both 

artery St rein. 

Ist Dorsal Vertebra 

Body broad from side to side and lipped superiorly A behind ; presents a oomplete 

facet aboTe for head of 1st rib, and a demi-faoet below for npper faoet on 

head of 2nd rib. 
Spinous process thick & but slightly inclined. 

Articular processes somewhat oblique, as in the eorrioal rertebrsB. 

9tli Dorsal Vertebra 

Usually no inferior demi-facet. 

lOth Dorsal Vertebra 

But one costal facet (the superior), which is usually complete. 

llth Dorsal Vertebra 

But one costal facet, which is always oomplete. 
Transrerse processes short, and without articular facets. 

12th Dorsal Vertebra 

But one costal facet, which is always oomplete. 
Transverse processes short, and without articular facets. 

Inferior articular facets, convex and looking forwards St outwards like those of 

lumbar vertebrae. 

5tli Lnmbar Vertebra 

Body much thicker in front than behind. 

Spinous process small. 

Inferior articular processes, farther apart than superior. 

Transverse prooesses, large, thick, slightly inclined upwarda 
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ATLAS & AXIS. 

THE ATLAS 

Frewntt anterior ft posterior arohofi ^ramen, and lateral maaiee. 

AMTBBZOB ARCH — Prewnta: 

AsTEKiOK BvBF. - Ck)nTBz, in centre of wbioli ia a 

tuiarU for snperior obliqne portion of long^ oolli, and for anperfloliil 
anterior oooipito-atloid ft enperfloial anterior atlo*axoid ligamentSi 
PoBTEBiOB SvRV. - Conoare, in centre of which is an 

cvalfycety which articnlatee with odontoid process of axis. 
TTfpbb ft LowBR BORDERS - For deep anterior occipito-atloid ft deep anterior atlo* 

azoid ligaments. 

POSTERIOR ARCH — Presents jnst behind the lateral masses the 

Grooves representing the supencr dr» inferior iniervert^^ral notches, - The 
snperior grooves, which are the deepest and are sometimes con- 
yerted into complete foramina, transmit the vertebral artery ft 

the suboccipital nerve. 

The posterior arch then becomes ronnded, and is rongh 

above ft below for the posterior oocipito-atloid ft posterior atlo- 

axoid ligaments. It ends posteriorly in a 
ti^ercle for rectus capitis posticus minor. 

FORAMEN — Large, and divided by transverse ligament (transverse' portion of cmcial liga- 
ment) into a posterior part, the largest, for spinal cord ft its 
membranes, and an anterior part, the smallest, which receives 

the odontoid process of the axis. 
LATERAL MASSES — Short ft thick columns of bone, which present internally, externally, 

above ft below, a 
tubercle for the transverse ligament ; 
Transverse Process - Large, not bifid nor grooved superiorly, perforated at ita 

base by a very large foramen i 

Sup. Articular Surf. - Large, oval, concave, converging towards its fellow 

anteriorly, and looking upwards, inwards ft slightly backwards. 

Inf. Articular Surf - Bather smaller, flat, circular, and looking downwards 

ft inward& 

•THE AXIS 

Presents the following peculiarities 

Body - ^ good deal thicker in front than behind. It presents anteriorly a 

median ridge <Sr* two latereU depressions for part of internal or vertical por« 

tion of long^ colli, and is surmounted by the 
Odontoid Process - Tooth-like, presenting: 

Apex - For median or suspensory occipito-odontoid ligament, and, laterally, 

for lateral occipito-odontoid, or check ligaments. 
Body - Articular in front ft behind for anterior arch of atlas ft transverse 

ligament. 
JMsck " Constricted, and bound down by transverse ligament. 

FediclOS " Strong ft thick, lie beneath the superior articular surface, and are but very slight- 
ly grooved superiorly. 

Notches - ^0 superior are very shallow, and lie behind the superior articular surfaces : the 

inferior ones are much deeper and lie in front of the correspond- 
ing articular snxfaoef • 

Laminss - Thick ft strong. 

Foramen -* Large, but smaller than that of atlas. 

Spinous Process - Thick, bifid, deeply grooved in&riorly. 

Transverse Processes - Small, pointed; foramen oblique upwards ft outwards. 

Articular SarfSeu^s : 

Superior - Best upon the body, pedicles ft transverse prooesses in front of Mr i 
notches, and are large, flat, oircularj and look upwards ft ooi' 



Inferior - Smaller, look downwards ft forwards, and are sinxlar to those of 

the other oerrioal 
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THE SACBITM 




Coniiiti of fif* vartebnB blended ic^tlier, ■ometimei of tiz, oooaaioiiAll j ol fonr. 
Bitwd, ihioky trimogvlary eliglitl j onrved, incliiied downwarde A iMMkwmrde from. 

firoftdet^ leMt oorred & meet oblique in female. IVeeoaU : - 

AMTXRIOB SURFACE — GonceTe from aboTo downwards alonf? wbole or pari of ite extent^ 

■lighUj concaTo from nde to aide. PreaenU from the middle line ontwarde: - 

Bodies of the Five Vertebrs separated hj Four Ridges. - The bodies are 

flattened^ and they diminish in aiie from aboTO downwaras. The ridgea, whioh 

marie the original separations between them, lead laterally to the 

Four Anterior Sacral Foramina. - These look forwards A outwards, dimmish in 

sise frx>m abore downwards, and are prolonged externally into 
Four Broad ft Shallow OroOVeSj - Which grooyes give attachment to the pyri- 

formis mnaole, as do also the 
Three Prominent Ridges, ^ Which separate them from each other. 

These grooTes ft these latter ridges lie npon a portion of the bone some- 
times called the iateral rnoM, which portion is formed by the blending of what 
are sometimes called the anterwr tratuveru processes ; these asUerior trasuverst 
pncessa corresponding to the Inmbar transrerae processes ft also to the external 

tubercles of the inferior dorsal transverse processes. 

PQBTKBIOR SURFACE *~ Narrower, conyes, nncTen. Preaenta from the middle line oat. 

wards: - 

Three or Fonr Tnbercles " Gorreaponding to the three or fonr npper aaeral apinona 

processes (the lower ones remaining nndcTeloped), which tnbercles are nsoally 

more or less blended into one prominent median ridge. 

A Lon^tadinal Groove - Cksresponding to the laminm. - These laminsB are broad ft 

well dereloped superiorly, but they are nearly nndeveloped inferiorly, where 

they merely assist in forming the lateral bonndary of the inferior aperture ol 

the sacral canaL 

A Series of somewhat Indistinct Tnbercles - Corresponding to the arUcoiar 

processes. The two lower tnbercles blend together, and form, on either side ol 
the inferior aportore of the sacral canal, the sacral comua^ which comna articn- 

late with the comna of the ooooyz. 
Fonr Posterior Sacral Foramina - Smaller ft less regular than the anterior ones. 

A Series of Eminences - Which are sometimes called the ^icrior transueru procases, 

and which correspond to the accessory tnbercles on the back of the Inmbar 

transTerse processes ft to the inferior tubercles on the back of the few lower 

dorsal transverse processes. - Between these latter eminences ft the median 

tubercles is comprised the sacral groove for origin of erector spina. 

LATBRAIa SURFACES — Broad aboye, where they present anteriorly the 

Anricnlar Surfietce - Ear-shaped^ covered with cartilage for articulation with ilium, - 

and posteriorly 

Seyeral Deep ft Rough Impressions ~ For posterior sacro-iiiac ligaments. - in. 

feriorly the lateral surfaces become contracted into a 
Thin Border - For saoro*8oiatic ligaments ft gluteus maximus muscle. This border, 

after presenting the prominent 

Inferior Lateral Angle^ - 1« depressed into a 

Deep Notch - For anterior division of 5th sacral nerve, which notch is further deep- 
ened by the vicinity of the transverse process of the first piece of the coccyx, 
and is even transformed sometimes into a complete foramen by the articulation 

of this transverse process with the border of the sacrum. 

BASE ~~ Broad ft expanded, and looks upwards ft forwards. Presents the body, pedicles, notches, 
laminsBf foramen, spinous^ anterior ft posterior transverse, ft articular processes of 

the first sacral vertebra: - 
Body * Forms part of promontory or sacro-vertebral angle. 

Foramen * I'Arge, triangular; forms superior aperture of sacral ca. al. 

Anterior Transverse Processes - Expanded into a broad flat triangular surfaoe 

* continuous with iliac fossa. 

Posterior Transverse Processes - Form two pointed eminences on the outer side 

of the articular processes. 
Articular Processes *> Similar to the superior articular processes of the lumbar ver- 

vertebrsB, but farther apart. 

AFKZ *~~ Curves downwards ft forwards, and presents the small oval under surface of body of 
last sacral vertebraj which under surfaoe articulates with corresponding part of first 

piece of ooooyx. 

BACBAL CAN All *- Large ft triangular above, small ft flattened below, where its posterior 

wall is rendered incomplete by the non*development of the spines ft laminss of the one 
or two last sacral vertebrts. into it open laterally both the anterior ft the posterior 

Moral foramiaa^ 
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THE COCCYX 



ConsiitB of fonTj Bometimea of five, occaBionally only of three TertebraOy which Tertebne are 
both incomplete and more or less rudimentary : - incompUUt for they are all deficient 
in pedicles, laminao A spinons processes, and conseqnently also in spinal canal & inter- 
vertebral foramina : - more or less rudimentary ^ for the transverse & articular processes 
are distingoisliable only in the first two or three vertebrso ; the one or two last verte- 
bre are therefore reduced to mere nodules of bone. 

The Fisst Cocctoeal Yertebba is the largest & broadest. It articulates above 
with the last sacral vertebra by means of the oval & concave upper surface of its body. 
Its transverse processes project outwards, deepening the notch for the anterior division 
of the 5th sacral nerve, somtimes even transforming that notch into a complete foramen 
by curving upwards and articulating with the lateral margin of the sacrum. Its 
superior articular processes are prolonged upwards into the comua, which oomua 
articulate with the cornua of the sacrum. 

The These Lower Cocctoeal YEKTEBSiE diminish in size from above down- 
wards. They are usually joined to each other in the adult, the primitive lines of 
separation between them being marked by slight transverse furrows; but up to the 
middle period of life the second coccygeal vertebra is frequently found separated 
from the first one. 

At a more advanced age all the four bones become fused into one, which, at a 
still later period, especially in the male, is frequently joined to the sacrum. 

The coccyx gives attachment to the ooccygeus, gluteus mazimus, levator ani ft 
external sphincter muscles, and to the greater & lesser sjboro-soiatic ligaments. 
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THE SPINE in GENEBAL. 



The apine ooniiBts of 88 vertebrs, t>., 7 cerrioal, 18 donal, 6 Inmbar, 5 saoral, 4 ooocjgeal. 

Its average length, measured along its anterior aspeot, is al)oat 28 inohes. 

It presents tTie fonr following cnrvea : 

Cbryical - Conrex anteriorly ; from odontoid prooess to 2nd dorsaL 
Dorsal - Oonoave anteriorly ; from 2nd to 12th dorsaL 
LuMBAB - ConTOz anteriorly ; from 12th dorsal to saoro-vertebral angle. 
Pelyic - Concave anteriorly ; from saoro-vertebral angle to tip of cocoyz. 

In the dorsal region it nsnally presents also a slight lateral cnrve oonvez to the right, pro- 
bably due to mnsoular action. 

Its anterior, lateral, A posterior aspects, and the vertebral canal, present the following 
' points of interest : - 

ANTERIOR ASPECT — ^^^ pillar formed by the superposition of the bodies of the verte* 
brso may be divided with respect to the width of the bodies into the four following 

pyramids: 
CxRviCAL Pyramid - Broadest below; from odontoid process of axis to Lst 

dorsal 
SuFiRiOR Dorsal Ptbahijo - Broadest above; from 1st to 4th dorsal. 
DoESO. Lumbar Ptramio - Broadest below; from 4th dorsal to last lumbar. 
8acro.Cocctgeal Pyramid - Broadest above ; from base of sacrum to tip of 

coccyx 

LATERAL ASPECT — The antero-posterior diameter of the bodies increases steadily from 
above downwards as far as the last lumbar vertebra ; it then diminishes rapidly. - The 

demi-faoets for the ribs are seen in the dorsal region. 
The pedicles are concealed in the neck by the transverse processes. 
The intervertebral foramina increase in size from above downwards, and lie, in 
the cervical region, bdioem the transverse processes^ in the dorsal A lumbar regions, in 

front of the transverse processes. 

The transverse processes lie, in the cervical region, on the outer side of the pedicles 

&* in front of the articular processes ; in the dorsal region, behind the pedicles &* behind the 

articular processes ; in the lambar region, behind the pedicles but in front of the transverse 

processes. - In the dorsal region, the transverse processes, on account of their being 

inclined backwards, describe a greater curve than do the bodies. 
The spinous processes, on the contrary, describe a lesser curve on account of 

their inclination downwards. 

POSTERIOR ASPECT — The spines^ though they normally occupy the median line, are 

sometimes deviated slightly to one side or to the other independently of disease. 

The vertel^ral groove is broad <&• shallow in the dervical region, narrow &* deep in 

the dorsal region, namno but rather shallow in the lumbar region. 
The distance between the laminso is greatest in the lumbar region, least in the 

middle part of Che dorsaL 

The width between the extremities of the transverse processes is great in the 

atlas, bat much smaller in the axis; this width increases from above downwards* in 

the cervical region, diminishes in the dorsal region, again increases in the lumbar; it 

suddenly becomes very great opposite the base of the sacrum, and then diminishes 

rapidly throughout the sacro-ooocygeal region. 

VERTEBRAL CANAL — Follows the curves of the spine. It is broad h triangular in the 

cervical region, small k circular in the dorsal, triangular ft intermediate in size in the 

lumbar. In the saoral region it is pretty large h triangular above, smaller ft flattened 

from before backwards towaras middle^ deficient in its posterior wail below. 



11 



THE PELVIS. 



Bony ring formed by the Innominate bones, saoram A oocojz, and divided into s - 

FALSS FliLVIS — '^^ enperior expanded portion corresponding to the iliao fossas. Its 
walls are deficient in front between the anterior borders of the ilia and the bodies & 
horizontal rami of the pnbes, and deficient also behind between the posterior superior 

iliae spioes A the sacmm. 
TRUE PELVIS — The inferior contracted portion; presents for examination: - 

Superior Gircuniferexicei Brim or Inlet - Heart-shaped ; bounded by crest ft 

spine of pubes, ilio- pectineal line, anterior border of base of sacrum & sacro* 

Tertebral angle. Looks upwards & forwards in the direction of a line drawn 

from middle of coccyx to umbilicus, and forms in the erect posture an angle of 

from 60*' to 65® with the horizontal, the base of the sacrum lying about 3| inches 

aboTC upper border of the symphysis (Nagele). Its diameters are as follows :- 

Sacrp'Pubie (ant.-post.) male, 4 inches; female 4} inches; 

'IliO' Iliac (transyerse) » 4 „ m ^ 99 

SacrO'Hiac (oblique) „ 4} „ •» & m (Thomson ft 

Cleland). 

Cavity - Short curved canal broadest towards middle, shallow in fh>nt (1} to 2 inches 
along back of symphysis pubis), deep behind (4} to 5 inches along ooncarity of 
sacrum ft eoccyx). Each of ks three diameters measures 4| inches in the male, 

5 or 5J in the female (Thomson ft Cleland). 

Lower Circuniferexice or Outlet - Bounded by pubic arch, coccyx, ft tuberosities 
of ischia. Apparently Tery irregular, but less so in reali^, especially when con- 
sidered in connexion with parturition, for the sacro-soiatic notches are bridged 
over in the recent state by the sacro-sciatic ligaments, and the coccyx is very 
movable during pregnancy and is easily pressed backwards by the head of the 
foetus. Looks downwards ft forwards in the direction of a line, which, pro- 
longed upwards, would just touch the base of the sacrum 3 the top of the coccyx 
lying, on a average, in the erect posture, from 7 to 8 lines above apex of pubio 

arch (Nagele). Its diameters are as follows t - 
Coccy'Pubic (ant-post.) male, 8^ inches; female 5 inches. 
BUIschiatic (transverse) „ 3} „ w ^ » (Thomson ft 

Cleland). 

THE FEMALE PELVIS -As compared with the male pelvis, is lighter ft more slender, 

and the muscular impressions on its surface are less marked. It is broader from side 
to side. The ilia are more expanded, and the iliao spines more widely separated. 
The inld of the true pelris is larger, and also more circular on account of the saoro- 
vertebral angle being less prominent. The cavity of the true i>elvis is more capacious, 
though shallower, and the spines of the ischia project less into it. The otitlet is more 
expanded ft more dilatable, the pubic arch being wider, its edges more everted, th» 
tuberosities of the ischia farther apart, and the ooocvz more movable 
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THE BIBS. 

TwalTe. 



SiVtH Sternal or True - Connected to the siernnm by their costal cartil- 

ages ; these increase in length from aboTe downwards. 

Five False or Asternal - Of which the three first are connected bj their car* 

tilages to the cartilage of the rib above, while the two last, or 

/looting rids, are entirely disconnected in front. The asternal or 

false ribs decrease in length from aboye downwards. 

The breadth of the ribs decreases from the Ist to the last; 
so does also the width of the corresponding intercostal spaces. 

The degree of obliquity of the ribs increases from the Ist 
to the 9th, and decreases from the 9th to the 12th. It is 
most marked between the head & the posterior angle. 

The ribs are both curved h twisted upon themselves. 
The onrve of the ribs is most marked in the neighbourhood 
of the posterior angle. The twist is such that the outer snr- 
face of the shaft looks slightly downwards behind & slightly 
upwards in front, and that, if the lower border of the shaft 
be placed upon a flat horizontal surface from the anterior 
extremity of the bone to the posterior angle, the part of the 
bone behind the angle, will be found to pass upwards h in* 

wards. 

COMMON CHARACTERS — a rib presents two eztremiUes & a shaft 

POSTERIOR EXTREMITY — Presents head, neck k tuberosity. 

Head - Presents : 

two oblique facets, a small superior one ba a larger inferior one, which 
facets articulate with the bodies of two adjoining Tertebrae, 

and are separated by a 
horisontal ridge, to which the interarticular ligament is attached. 

Kbck " Flattened from before backwards, about an inch in length ; presents : 
Anterior Surf. - Smooth, continuous with inner surface of the shaft. 
Posterior Surf - Bough for interosseous oosto- transverse ligament. 
Upper Border- Has a rough crest, for superior costo-transverse ligament. 
Laioer Border - More or less rounded. 

Tuberosity - Most prominent in the upper ribs. Presents : 

Inferior Internal, or Artiadar Portion — Has a facet for the extremity of 
the tranverse process of the inferior of the two vertebrse with 

which tho head is connected. 
Superior External^ or Non^articular Portion - Bough for external costo- 

transverse ligament. 
SHAFT — ^"^^ ^ fl&^* Presents: 

Outer Surpace - Convex, on which is found posteriorly the 

Angle, or Posterior Angle - A rough line oblique downwards & forwards 
which gives attachment to the tendons of the sacro^lumbalis' 
its accessory muscle, & the cervicalis asccndens, and which 

separates a 
posterior rounded portion, giving attachment to the longfgsimus dorsi, 
and increasing in length from the 2nd rib to the 10th, and aa 
anterior flattened portion, smooth, looking slightly downwards behind 
& slightly upwards in front, which presents anteriorly tho 
. Anterior Angle - Similar to the posterior but more faintly marked. 
ImvEB SuRrACE - Concave^ looks slightly upwards behind & slightly down- 
wards in front, and presents inferiorly a 
ridge extending over the posterior cwo-thirds of the shaft, & most 
marked behind, which ridge gives attachment to the internal 
intercostal muscles, and forms the inner boundary of the 
Groove - For the intercostal vessels & nerves, which groove is deepest h 

most marked just in front of the angle. 
Upper Border - Bounded ; gives attachment to both internal ft external inter. 

^ ....... ■» , costal muscles. 

Lower Border - Thin ft sharp. Forms outer boundary, of foregoing groove 

and gives attachment to corresponding external interoostal 

muscle. 

ANTERIOR EXTREMITY — Compressed from before backwards, presents a 

deep oval pU^ studded with vascular foramina into which pit the 

corresponding oosUl cartUage is reoeived. 
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PECULIAR BIBS. 



Ar9 the : 

Pint Rib - Broad, flat, horizontal, the most cnryed, and nsnallj the shortest. Its 
SusYACES - Look upwards & downwards. 

Uj^^ Surfate - Presents posteriorly a 

rough impression for scalenus medins, and anteriorly a slightly marked 
iu^rcU most prominent internally, for scalenus antions, which tuber- 
cle separates 
two shallow grooves^ the anterior one for the subclavian vein, the 

posterior one for the subclavian artery. 
JJnder Surface - Has no ridge nor groove. 
• Borders - Are turned inwards & outwards. 

Inner Border - Concave, thin ; presents inner part of tubercle for soalenos 

anticufl. 
Outer Border - Convex & rounded. 
Head - Small, rounded, with a single fiEicet for Ist dorsal vertebra. 
Keck - Short & rounded. 

Tuberosity - Large, prominent, situated on outer border. 
Angle - Blended with tuberosity. 
Anterior Bxtremitt - Large & thick. 

Second Rib - is longer, less curved, only slightly oblique, and scarcely twisted. 
Surfaces - Look slightly outwards & inwards. 

Outer or Upper Surface - Bough & prominent towards its middle for second h 
third digitations of serratus magnus; rough posteriorly for 

scalenus posticus. 
Inner or Under Surface - Has but a short k slightly marked gproove. 
Tuberosity & Anole - Close together s the latter slightly marked. 

Tenth Rib 

Head - Has usually but a single articular facet. 

Bleyenth Rib 

Head - But a single articular facet. 

No Neck. 

No Tuberosity. 

Tweltb Rib 

Head - But a single anterior facet. 

No Neck. 

No Tuberosity. 

No Angle. 

No Groove. 

The two last ribs are but slightly curved, and are short k pointed, 

the twelfth rib being sometimes the shortest of all. 
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THE GOSTAI. CARTILAGES. 



Twehre, TheJSnt softm ooimeot oomeponding rib to stexuuiiiy the tkiw next are joined te 

cartilage of rib aboye, the kuttwo are nnattaohed in front. 

In breadth, th^ deoreaee from the flret to the laat^ as do also the interooetal ■paoea. 

In lengthy they increase from the lit to the 7thy and then diminish from the 8th to the 12th. 

In direction^ the Jirst is slightly obliqae downwards, the secoftd horisontali the third slightly 

obliqae upwards ; the two last follow the direction of the corresponding ribs; ail the 

others follow this direction for a short distance, and then ascend more ft more obli* 

qnely to the sternum or to the preceding cartilage* 
They all taper towards their sternal end, excepting the two first; the sixth, seventh, eighth, h 

\ ninth are enlarged at their points of articulation with each other. 
They present: - 

Anterior SurflM6 - Oonrex, looks upwards & forwards, - for subclarius, pectoralis major, & 

rhomboid or costo-olavicular ligament. 

Posterior Snr&ce - Goncaye, looks downwards ft backwards, - for triangularis sterni, trans. 

Tersalis, ft diaphragm. 

Upper Border * Ckmcaye. For interoostals. Presents the chondro-ohondral interarticular 

facets in the 7th, 8th, ft 9th cartilages. 

Lower Border - Conyex. For interoostals, internal oblique ft rectus abdominis. Presents tho 

chondro-ohondral interarticular facets in the 6th, 7th, ft 8bh cartilage 



Costal Bztrexnity - The largest I rough ft rounded, implanted into, ft continuous with, anterior 

extremity of corresponding rib. 

Anterior or Sternal SSxtremity - The smallest. Smooth ft triangular, and fits into sternal 
articular notch, in the case of the Snd, Srd, 4th, 5th, 6th, ft 7th cartilages ; pointed, 
and joins with the cartilage aboye, in the case of the 8th, 9th, ft 10th ; pointed ft 
free in the case of the 11th ft 12th ; enlarged and directly continuous with tho 

sternum in the case of the IsU 
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THE STEBNUM. 



Long narrow flat bone, oblique downwards & forwards, and sligbtly oonvex anteriorlj 
firom above downwards, whioh oonstitntes the anterior abacment of the otaWole St of the 
aeven first oostal cartilages. It consists originally of six segments, of whioh segmente 
the fonr middle ones are nsnally joined together in the adnlt, while the upper one A the 
lower one remain distinct till a more or less adranced age is reached. This groupment 
oi the primitiye segments gires rise to the three parts of the adnlt bone, which parts are 

fcom above downwards the 

liuruBRiux -The thickest part^ broad aboTe, narrow below; supports the claTicle & the first 

oostal cartilage, and partlj also the second costsl cartilage. 

Gladiolus - The longest St central part, blade^like, & broadest a little below its middle ; sap- 
ports the third, fourth, fifth A sixth oostal cartilages, and partlj also the second Sl 
the seventh ones. Is sometimes perforated by the stomal forameiu 

Ensivork ob Xtphoid Appendix - Very yariable, - broad, - pointed, -perforated, - forked, - 
defleoCed to one side or other. Partly supports the cartilage of the seventh 

rib. - The bone presents : - 

Anterior Surface - Convex from side to. side k concave from above downwards in the manu- 
brium; flat, and marked by three transverse lines in the gladiolus, whioh lines 
correspond to the points of Junction of the four middle segments, and also to the 
points of articulation with the gladiolus of the third, fourth, & fifth costal car- 
tilages. - Gives attachment to sternal portion of sterno-mastoid, peotoralis 
msg'or, and anterior chondro-sternal ft chondro-xyphoid ligaments. 

Posterior 8ur&ce - Slightly concave, smoother; marked in the gladiolus by three transverse 

lines corresponding to, but less distinct than, those on the anterior surface. 
Gives attachment to stemo-hyoid ft -thyroid, triangularis sterni, median fasci* 

coins of diaphragm, and posterior chondro-sternal ligaments. 

Superior Border * Thick; presents in the centre the 

InUrclavicular Notck^ - and laterally the • 

Ciavicular Facets - Convex from before backwards, concave from above downwards 
ft outwards; articulate with the interarticular fibro-oartilage of the sterno- 
clavicular articulation. 

Lateral Borders - Present seven oostal articular depressions separated by six intervening 

scallops, whioh latter diminish in breadth from above downwards. The seven 
articular depressions are situated as follows : - the first one on the side of the 
manubrium just below the clavicular facet; the second one at the point of articu- 
lation between the manubrium ft the gladiolus (it therefore presents two 
facets) ; the third, fourth &* fifth ones on the sides of the gladiolos opposite the 
points of junction of its four primitive segments; the sixth one on the side of the 
last segment of the gladiolus; the sevetUh one at the point of articulation be- 
tween the gladiolus ft the ensiform appendix. 

# 

J^P02 "- Formed by the ensiform appendix; gives attachment to linea alba, anterior^ abdominal 
^^ aponeuroslB ft innermoBt fibres of reotni abdominis muaclob 
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THE THOBAX in GENERAL. 



Gonioal with oonvez walls and axis oblique downwards St forwards ; broadest below & from side 
to side ; bounded bj dorsal portion of spine, ribs, oostal cartilages & stemnm. Presents for 

examination : - 

OUTER SURFACE — ConToz. Presents : - 

Anterior Aspect - Obliqne downwards & forwards, 8| inobes in height. Presents 
stemnm, oostal cartilages, & front part of ribs, which latter present their anterior 

angles disposed in a line obliqne downwards & outwards. 

Posterior Aspect ~ TweWe inches in height^ depressed centrally, conyez on either side. 

Presents : • 

In Middle Line - Spines, vertebral grooves, transverse processes, costo-transverse 

articulations ; - 

Laterally - Prominent convexity of posterior part of ribs, which convexity in- 
creases in breadth fVom above downwards, and is bounded externally by 
the posterior angles of the ribs disposed in a line oblique downwards i 

outwards. 
Lateral Aspect ~ Oblique, rounded, thirteen Inches in height, most convex posteriorly. 

In length the ribs & the oostal cartilages increase from the 1st to the 7th, 
and decrease from the 8th to the 12th ; the intercostal spaces increase from 
the Ist to the 6th only, and then decrease from the 6th to the 11th. The width 
of the ribs & intercostal spaces decreases from the Ist to the last, the width of 
the latter being greatest in front. The degree of obliquity of the ribs increases 
from the Ist to the 9th, and decreases from the 9th to the 12th ; it is most 

marked behind. 

SUPERIOR APERTURE or APEX — Narrow, heart-shaped, obliqne downwards ft for- 
wards, bounded by the sternum, first dorsal vertebra, first rib ft first oostal cartilage. 

INFERIOR APERTURE or BASE — Expanded from side to side, widest towards 
middle, and, from before backwards, diminished behind by prominence of body of last 
dorsal vertebra, and greatly increased in front by being prolonged upwards ft for- 
wards between the asternal ribs ft their cartilages as far as the ensiform appendix. 

INTERNAL CAVITY — Broadest from side to side, narrowed from before backwards in 
middle line, and partly divided posteriorly into two, by the incomplete septum formed 
by bodies of vertebras, on either side of which bodies it is prolonged backwards so as to 

form two deep grooves widest below. 
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THE FBONTAI. BONE 



Artiioiilatei with iphenoid ft ethmoidy and with both pftrietal^ nasal, superior maxillary, laohry* 

mal ft malar. 
IMyided Into Tertioal or frontal, and horisontal or orhito-nasal portions. 

VERTICAL OB FRONTAL PORTION — Presents! 

IBzt* Stir&CO - Presents in median line : 

Median suiure, nsnallj obliterated a few years after birth, and below whioh is the 
Nasal eminence; - and laterally from aboye downwards : 
Frontal eminence; 

Superciliary ridge oaosed by projection of ftt>ntal sinuses, broad 

inwardly where it joins the nasal eminenoe % 
Supraorbital areh^ presenting at its inner third the 

Supraorbital notch or foramen, for supraorbital vessels ft nerre,- 

and whioh arch terminates externally and internally in 

the external ft internal angular processes. 

IXT. AKQULAB PBOOISS - Thick ft strong; artionlates with malar 

bone, and presents externally a part of the 
Temporal ridge. 

INT. ANGULAB PBOGESS - Thinner; articulates with lachrymal bonei^ 

and bonnda the 
Nasal notch^ which artionlates with nasal bones ft nasal pro- 
cesses of snperior maxilla, and presents below the 
Nasal spine. 

Int. SlirfiBU36 - ConcaTe. Presents in median line and from below upwards : 

Foramen catcum (completed behind by ethmoid) for sm^ rein to longitndinsl 

sinus and a process oi fiJx oerebri| 
Frontal crest, whioh is continued into 

Groove for longitudinal sinus ft falx cerebri | - and laterally 
Cereiral impressions and 
Grooves for branches of anterior ft middle meningeal arteries. 

HORIZONTAL OR ORBITO-NASAL PORTION — Consist of the two 

orbital plates separated by the ethmoidal notch. 
ORBITAL PLATES - Present: 

UXldor Sur&Cd - Concare, on which are seen externally the 

Lachrymal fossa for lachrymal gland, and internally the 
Fovea trochUaris for pulley of siu>erior oblique. 

Upper Snr&OO - Oonyex, forms part of anterior fossa of base of skull, and 

presents well marked cerebral impressions. 

ETHMOIDAL NOTCH * Is filled up by horizontal plate of ethmoid. - The under 

surface of its margpm presents : 
Several half^cellst which complete ft close the ethmoidal cells, and 
Tkifo grooves, which form part of 

Anterior ethmoidal canal for nasal n. ft ant. ethmoidal vessels, and of 
Posterior ethmoidal canal for posterior ethmoidal vessels. 
Li front of the ethmoidid notch is the 

N(ual spine, which articulates with nasal bones ft perpendicular plate of 
the ethmoid and forms part of roof of nose, and on the sides 

of which are the 
Opotis^ of the frontal sinuses 

Th« dronmferenoe of the bone is thiok in the vertloal or frontal portion, 
where it is serrated for articulation with the parietals, and is 
bevelled at the expense of the inner table, above, of the outer table, 
below. In the horisontal portion the circumference is thin ft serrated 
for articulation with the lesser wing of the sphenoid. At the Junotion 
of the two portions of the b<me the oiroumference presents a large 
triangular rough surface for articulation with the greater wing of 

^e sphenoid. 



1 
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TpiSi PARIETAL BONE 



Aiiionlates with its follow, the oooipital, tompopal, Bphenoid ft frontal. - PreMnti : 

OUTER SURFACE — Conrex, and presents t 
PariOaZ foramen at npper ft back paiif 
Parietal eminence ; 
Temporal ridge^ below which it forms part of temporal fbssa • 

INNER SURFACE — Gonoave, and presents: 
Cerebral eminences ft depressions ; 

Furrows^ for ramifications of middle meningeal artery; 
Halfgroove i<Qit superior longitudinal sinns ft falx cerebri; 
Depressions for Pacchionian bodies. 

BORDERS —Four: 

Snporior - Form sagittal suture bj articulating with each other | 

Inferior -Are: 

In Fkont - Bevelled externally ft overlapped by great wing of sphenoid 

ft squamous portion of temporal { 

Behind - Serrated for articulation with mastoid portion of temporaL 
Anterior - Serrated, and form coronal suture by articulating with frontaL 
Posterior - Serrated^ and form lambdoid suture by articulating with oooipitaL 

ANOLES — Four : 

Anterior Superior ft Posterior Superior - Correspond to anterior ft 

posterior fontanelles, and form part of foregoing sutures. 
Anterior Inferior - Beoeived between frontal ft great wing of sphenoid, an 

inch above and behind superior external angle of orbit. - Is 
grooved internally and sometimes ohanelled for anterior branch 

of middle meningeal artery. 
Posterior Inferior * Articulates with mastoid portion of temporal, and pie- 

lents part of groove for lateral siuus. 
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THE OCKIIPITAL BONE 



ArtioulateB with parietals, mastoid & petrous portions of temporalSi sphenoid & atlas, and 

presents t 

OUTER SURFACE — Conyez. Presents from behind forwards i 

JExt, occifital protuberance for lig^mentnm nnohn ; 

Ext. occtpUal crests from which are given off laterally the 

Sup, curved line, for trapezins, sterno-mastoid A oooipito-frontalis ; and the 
Inf. curved line for reoti capitis postici major A minor whioh are alsoinserted 

into depression below. - Between the two curved lines are 

inserted the oomplezns, splenins A superior oblique. 

Foramen magnum for cord and its membranes, spinal accessory nerves k vertebral 

arteries, on outer side of which foramen are the 

Condyles^ oblong, converging in front, oonvex from before backwards, looking 

downwards & outwards ; rough inwardly for attachment of 

check ligaments, and having in front 
Ant. condyloid foramen for hypoglossal nerve ; having behind 
Post, condyloid fossa sometimes perforated by posterior condyloid fora- 
men for a small vein to lateral sinus, and having on their 

outer side the 
jugular process fq^ rectus capitis lateralis A lateral occipito-atloid 

ligament; 
Basilar process presenting in middle line the 

Pharyngeal spine for tendinous raphe & superior constrictor of pharynx, and 

laterally a 
Rough depression for recti capitis antid major k minor. 

INNER SURFACE — Concave, presents from behind forwards : 

Crucial ridge, to centre of whioh corresponds the torcular Herophili, and of which the 
Upper division ascends to superior angle, and is deeply gprooved for superior 

longitudinal sinus k fiftlx cerebri ; 
Jnf division^ or int. occipital crest, descends to foramen magnum where it 

bifurcates; gives attachment to &lz cerebelli. 
Lateral dtuisions bound posteriorly the inferior occipital fossfe, and are deeply 

grooved for lateral sinuses k tentorium cerebri 
Foramen magnum, near side of which are the 

Ant, condyloid foramina k sometimes the 
Post, condyloid foramina. 
Basilar groove, wmoh supports medulla oblongata k pons, and on each side of which 

is a half 
Groove for inferior petrosal sinus. 

BORDERS —Four: 

Superior - Form lambdoid suture by articulating with parietals. 
Infsrior - Articulate with mastoid k petrous portions of temporal, and assist 

in forming jugular foramen or foramen laoerum posterinjiv 

ANGLES —Four: 

Superior - Beceived between the two parietal bones, and corresponds to 

posterior fontanelle. 
Inferior - Joins with body of sphenoid about 18th or SOth year. 
Lateral - Beceived between posterior inferior angle of parietal and mastoid 
portion of temporal { presents on its inner surliAoe outer end of g^roove 

for lateral sinus. 
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THE TEMPOBAL BONE 



b iftaa««d At ild0 of b«w of dnill, Mid artienlAftM with /yvwAi^ «^^ 
Is dirldad into tqiuuiioiifly nuurtoid ft peferons portioiif. 



SQUAMOUS PORTION — Pnwnto outer & miwr mff&OM aad elRmmfinrmioo. 



OntdT 8lUr£ftC6 — Conrex, fonni p«rt of temporal foass and preeenta lower part of 

temporal ridgt\i^AajA^ tygpmoHc proeas in fronts vnA gUmpid fitsa below. 
ZT60MATIG PB0CE8S — first projects ontwards, and is broad k flattened from 

abore downwards. It then twists forwards and presents : 
BosDSBS - tipper long k thin for temporal f. ; laaer short k thiok for masseter. 
Busriczs - outer ooDxez^ inner concare also for masseter. 
Afex - Serrated, artionlates with malar bone. 
Bass - Presents three roots: 

Anterior -Wide k transversely directed forming eminentia arfietUaris; 
Middle - Forms posterior bonndary of glenoid fossa | 
Posterior - Forms origin of temporal ridge. 
GLENOID FOSSA — Is comprised between anterior k middle roots of the sygoma, 

and presents the 
Glasisiait F188UBB - For prooessns gracilis of malleus, lazator tympani m., 4 

tympanic artery, and diridei the fossa into 
Anterior pasi - Articular, and oorered with oartilage which is prolonged 

orer the eminentia artionlaris. 
Posterior pari - Kon-articnlar, bounded behind by yaginal 4 auditory 

procesies k middle root of sygoma. 
X2iX16r Bnrfaca — Oonoare. Presents cerebral impressionSy and groores for middle 

meningeal artery. 

OlrOQSlferenoe — ^in abore and behind, where it is berelled intemaUy and artionlates 

with parietal; thiok in front, where it is slightly berelled externally and 

articulates with great wing of sphenoid. 



MASTOID 



Outer Snr&oe — Bough i presents: 

Mastoid foramen for a vein to lateral sinus, and is prolonged into 
Mastoid process for insertion of stemo-mastoid, splenius capitis k traohelo-mastoid, 

and on the inner side of which is the 
Digastric groove for origin of posterior belly of digastric, and ftirther inwards the 
Occipital groove for oocipital artery. 

lUlier 8urflM6 — Forms part of posterior fbssa of base of skuU and presents descending 

portion of 
Grooveffr lateral sinus* 

Borders -Post. A Sup. — Thick k serrated for posterior inferior angle o£ parietal 

and lower border of oodpitaL 



PETROUS 
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PETROUS PORTION of the TEMPORAL BONE. 



Pynunidalt directed forwards ft inwarde and iredged in between the sphenoid & the basi* 

lar process of the oooipitaL Presents t 

BaB6 — Its exposed part presents the 

Meatm audUorims extemus^ the lower part of which is surrounded by the 
Audiiory pneess^ to which is attached the cartilage of the pinna. 

ApOX — Presents the 

Internal &Hfice 0/ the earoHd canal ; and forms the posterior ft outer boundaries of the 

foramen laoerum medium. 

Ant. SnrfilOB ^^ Forms posterior boundary of middle fossa of base of skull, and presents from 

before backwards ft outwards the t 
Internal orifice of the carotid canal^ 
D^essiannr Gasserian ganglion, 

Inatus Fallopnyn^ a groovt leading toil, both for large superficial petrosal nerve and 

petrosal branch of middle meningeal artery, and near which hiatus 

are frequently seen 

Tooo or three other small firamina for small superficial petrosal nerve, petrosal 

branch of glosso-pharyngeal ft branch of glosso-pharyngeal to large 

superficial petrosal nerve. 
Eminence corresponding to the superior semi-circular canal,, on the outer side of which is a 
Depression corresponding to the cavity of the tympanum. 

Post. SurfiMO *— Perms anterior boundary of posterior fossa of base of skull, and presents ; 
Meatus amditorius ifUemus for facial nerve and auditory artery ft nerve ; 
Opening ofApuductau VestibuU for small artery ft vein to vestibule ft a process of the 

dura mater. 

Ttif , or Basilar Snr&oe — Presents in a diagonal line from before backwards ft outwards: 
Rough surface for origin of levator palati ft tensor tympani; 
Inferior orifice of carotid canal ; 
Vaginal process which embraces root of 

Styloid process^ which g^ves attachment from above downwards to the stylo*pharyngeus, 

•hyoideus ft -glossus muscles, and to the stylo-hyoid ft -maxillary ligts., 
Stylo^mastoid foramen for fitcial nerve ft stylo-mastoid artery. - Behind ft on inner side 

of the carotid canal ft vaginal process are the 
Jugular surface, which articulates with Jugular process of occipital, and the 
Jugular fossa for sinus of internal jugular vein, which fossa assists in forming 
jugular foramen or foramen lacemm posterius, and has near to it : 
Opening for AmolcTs nerve, on its outer wall. 

Opening for Jacobsotfs nerve, in front, on bony ridge between it ft carotid 

canal. 
Opening ofAqueduetus Cochlea^ in fit)nt ft to inner side, dose to posterior 

border of the petrous bone. 

BorderB — Threes 

BuPEHiOB - Grooved for superior petrosal sinus ft attachment of tentorium oerebelli. 
PosTERiOB - Grooved in front for inferior petrosal sinus ; presents jugular fossa behind. 
Aniirior - Its iNiiBR PART articulates with spine of sphenoids its outer part is joined by 
a suture to the squamous portion of the bone. In the angle of junction of these 

two portions are fbund the 
Canal for the tensor tympani muscle above, and the 

Osseous portion of the Eustachian tube below, on the outer side.cf which latter opening is the 
Canal ofHuguier for eodt of ohorda fympaaL 
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THE SPHENOID BONE 

Is ritnated at front pari of baae of nrtill, and aiiioiilatei with the 7 other cranial bonee ft with 
Presenta for examination : Tomer 4 both ma^ ft palate bcmea. 

BODY — Is onboidy but presents only fonr free snrlkces, the two lateral snrftoee being continnona 

*«««*««.« «<r*«<n A .»««. n x * * - . • with the wings 4 pterygoid pTooeaeee. 

UPPER SURFACE -- Presents from before baclcwards: 
Ethmoidal spine^ which artioolates with ethmoid ; 

Smooth surface slightly elerated in median line, and which snpports olfibotoiy Berreet 
Optic groove leading laterally to optio foramen; 
Olivary process ; 

Pituitary fossa or sdla turcica bounded laterally ft in front by middle dlinoid processes % 
Dorsum sella notched laterally for 6th pair of cranial nerves, and presenting posterior 

clinoid processes at its superior angles. On each side of body is the 

Cauenums groove cnrred like an italic S for internal carotid artery. 

ANTERIOR SURFACE — Presents in middle line the 

Sphenoidal crest, which articulates with perpendicular plate of ethmoid ; on either side the 
Openings of the sphenoidal sinuses, which are partly closed in front by the 
Sphenoidal turhi$uaed bones or bones of Berlin. - This surfl articulates laterally with 
OS planum of ethmoid, and inferiorly with orbital process of palate bone. 
UNDER SURFACE — Presents in middle line the 

Rostrum, which is received between the abe ot the romer, and is continuous 

anteriorly with sphenoidal crest ; on each side of the rostrum is the 
Vaginal process, which passes inwards beneath, and articulates with, the 

al» of the vomer, and externally to which is the 
Pterygp'palaHne groove, which forms pterygo-palatine canal with sphenoidal 

_^---,-,_,«^_^ ^____^_^ . ,. , process of palate bone. 

POSTERIOR SURFACE — Articulates with basilar process of occipital bone, with which 

GREATER WINGS — Present : i* unites at age of 18 or 20. 

SUPERIOR or CEREBRAL SURFACE — Forms part of middle fossa of base of 

skull, and presents from before backwards at its inner part : 
Foramen rotundum for superior maxillary nerve; 

Foramen ovale for inferior maxillary ft small petrosal nerves ft small meningeal artery, 

on the inner side of which latter foramen is sometimes seen the 
Foramen Vesalii for a small vein ; 
__ Foramen spmosum for middle meningeal artery. 
EXTERNAL SURFACE — Is divided by pterygoid ridge into : 

Superior part, which enters into formation of temporal fossa, and 

Inferior part, which assists in forming sygomatic fossa, and presents posteriorly 

Spine of sphenoid f or in tern al la teral ligament of jaw ft laxator tympani muscle. 

ANTERIOR or ORBITAL SURFACE ^ Quadrilateral ; assists in forming outer wall of 

orbit and sphenoidal ft spheno-maxillary fissures, and articulates with frontal 
^^^^^^ ft malar bones. Presents a small spine for lower head of external rectus. 

CIRCUMFERENCE. 

Fbom Back o? Bodt to Spine - Forms anterior or outer marg^ of foramen lacerum 
medium, in front, and articulates, behind, with petrous portion of temporal b. 

Fkom Spine to Tip -Articulates with squamous portion of temporal bone, being 

bevelled internally below, externally above. 

Fkom Tip to Fkont of Bodt - Presents externally a broad triangular surface for 
frontal bone, and forms, internally, lower boundary of sphenoidal fissure. 

LESSER WINOS or PROCESSES of INORASSIAS — Long, thin, triangular: 
UPPER SURFACE — Smooth, forms part of anterior fossa of base of skull; 
UNDER SURFACE -^ Forms back of roof of orbit and upper boundary of sphenoidal fissure, 

which latter is bounded internally by body of sphenoid, and transmits 8rd, 

4th ft 6th nerves, and ophthalmic nerve ft vein. 
ANTERIOR BORDER — Articulates with frontal bone; 

POSTERIOR BORDER — Forms at its inner extremity the anterior clinoid process. 
INNER EXTREMITY — Presents two roots which bound optic foramen. 

FTERYOOID PROCESS — Consists of two plates which bound pterygoid fossa, and are 

separated below by a triangular notch filled up by pterygoid proeess of palate bone. - Its 
ANTERIOR SURFACE — Forms posterior wall of spheno-maxillary fossa, and presents 

^^^ anterior orifice of vidian canaL 

EXTERNAL PTERYGOID PLATE — Broad, thin, inclined outwards. Forms inner 

ft outer walls of zygomatic ft pterygoid fosste respectively, and g^ves 

attachment to internal ft external pterygoid muscles. 
INTERNAL PTERYGOID PLATE - Narrower ft longer. Its 

Outer ft inner surfaces - Form respectively inner boundary of pterygoid fossa ft outer 

boundary of posterior nares. At its apex it presents 
HamtHar process for refleotion of tendon of tensor palati- mi4 at its base 
Scaphoid fossa for origin of that mnsole. 
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THE ETHMOID ' BONE. 



lAght, spongy, onboid^ proJeoU dbwnwarcLi from between orbital plates of fronttfi, omd enters 

into formation of orbits A nasal fossa. 
Arttoolates with /rmtal, sphenHd ft sphimtdal turhkuUd hones^ both nasal, superior maxillary^ 
May be divided into three parts : lachrynud, palate, inferior turbinated k vomer. 

HORIZONTAL OR CRIBRIFORM PLATE - Beoelyed into ethmoidal 

notch of frontal. 
Forms part of roof of nose ft of anterior fossa of base of skull, and presents in the 

median line the 

Crista folli, which giyes attachment to falz cerebri, and articulates below ft 

m front with frontal bone, completing foramen ccBonm; - and on each side 

nree rows of foramina for branches of the olfactory nerve, and more anteriorly a 

Fissure for nasal branch of ophthalmic nerve. 

PERPEjNDICULAR plate — Descends from under surface of former, and assists 

in forming nasal septum. 

Is more or less inclined to one or other side, and presents numerous grooves for 

« branchesof olfactory nerve. 

Articulates in frt>nt with frontal spine and nasal bones, behind with crest of sphenoid 

ft vomer, and joins below with triangular cartilage of nose. 

IiATERAL UASSES — Cuboid, and enclose a number of irregular cavities, the ethmoid 

cells, which are divided into an anterior ft a ix)sterior set. Their 

Anterior, Upper & Posterior Sar£BkCes - Present numerous half-cells, which are 
' completed respectively by articulation with 

Lachrymal bones ft nasal processes of superior maxilla^ 
Frontal bone. 

Sphenoidal turbinated bona ft orbital processes of palate bones, - The upper 
surface also presents two grooves which assist in forming the 

anterior ft posterior ethmoidal foramina. 
Outer BurbCB ~ Presents a thin smooth plate of bone the os planum which forms inner 

wall of orbit, and articulates with : 

Lachrymal bone, in front ; 

Orbital plate of frontal, above; 

Body of sphenoid, behind ; 

Superior maxillary A orbital process of palate bone, below. 

Under Snrikce - Presents under surface of middle turbinated process and the projecting 
Unciform process, which articulates with inferior turbinated bone, and assists in 

forming inner wall of the antrum of EUghmore. 
| f> T^ ^ t» SnrflMe - Forms part of outer wall of nasal fossss, and presents from above down- 

wards the 
Superior turbinated process, small and corresponding to post, part of nasal fosses ; 
Superior meatus, which communicates with posterior ethmoidal cells ; 
Buddie turbinated process^ which extends along whole length of lateral mass; 
MickUe meatus, which oommunioates with the anterior ethmoidal cells (and 
through these with the fi^ntal sinus) by means of a wide funnel-shaped 



24 



INNER SUEFACE of the BASE of the SKULL 



Freionis Ihree fbHB. 

ANTERIOR FOSSA — ne itig^iMk. 

Formed hy orbital plates of fro&tal, or lbrii br m plate of etSunoid, leaser irings and firont 

part of upper maetkoe of body of q;»heiia£d. 
Presents the satnres between the foregoing bones, and in median line and from abore 

downwards and then backwards t 
Front part of groove fir superior UngUmdmal sums, 
J*fvtUai crestf 
J*om9>9e/$ cMMtitg 

Crista gain, 

A sUMh devoted rube. 

On, the side of the two latter is the 

Olfiutory groove deep in fronts wbere it Hi formed hy orfbrifbrm plate of 

ethmoid, and presents 
7%ree rows offiramitia for oUlMStory nerres, 
SUt-Uke opening for nasal nerre* 

Anterior A posterior eChsnoidal foramina for nasal nerve and ante- 
rior 4 posterior ethmoidal arteries. 

MIDDLE FOSSA — vide next Tablet 

POSTERIOR FOSSA — The deepest 

Formed by oooipital, petrons ft mastoid portions of temporal and posterior inferior angle of 

' parietal, and boonded in front \sj dorrom sellm 4 saperior border of petroea 

bones, and behind, hj grooTOs for lateral sinuses. 
Presents the sntnres between the foregoing bones, and in the oentre : 

Foramen magnum fat oord and its membranes, spinal aooessory nerves ft vertebral 

arteries. 

In Front of the Foramen Uagnnm is the 

Basilar groove, which supports medulla oblongata ft pons, and on the sides of 
which are the petro^occifital sutures, which are grooved in fhmt 
for inferior petrosal smnses and expanded beh^d into jngnlar 

foramen or foramen laoerom posterins. 

BeUnd the Foramen Magnum is tbe 

Internal occipital crest, which separates the two 

Inferior occipital fosMs, and ends In the 
Internal occipital protuberance, which is sitoated at point of Junction of the 

Grooves fir lateral sinuses, and to which corresponds the torcnlar 

HerophilL 

On the Sides of Foramen Magnum are the 

Anterior condyloid fbramisuL for hypoglossal nerves, and, oooasionally, the 
Posterior condyloid foramina for a small vein to lateral sinns ; 
Jugular firamen or foramen laeerum posterius, of windi the 

Anterior or inner part ^ smaller and separated firom the remainder 
by a bony ridge, gives passage toglo8so-pharyngeal,pnea« 
mogastric ft spinal accessory nerves, while Uie 
Posterior part, larger, transmits the internal jngnlar vein i 
Posterior surface of petrous portion of temporal bone presenting 

Internal auditory meatus for fooial nerve and anditory arterv ft n«t 
Slit4ike aperture of Afueductus Vestibuli for small artory ft vein 

and a process of dnra mater. 
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iMini 



iLE FOSSA of the BASE of the SKULL 



If narrow in median line ft expanded laterally. 

If formed by body A greater wings of iphenoidy aqnamons portion and anterior tmrfiiMse of 
petrone portion of temporal and anterior inferior angle of parietal, and is bounded 
by lesser wings of sphenoid ft anterior margin of optio groove, in front, and by 

superior border of petrous bones behind. 

Fkesenti the sntnres between foregoing bones and 

In Median Line firom before baokwards : 

O^Hc groove leading on either side to 

Optic foramen for optio nerve ft ophthalmio wtevyi 

OHvaty process^ 

SeUa turcica on eaoh side of which is the 
Cavernous groove. 

Dorsum seUa presenting at its npper angles the 
Posterior elinoid processes. 

Laterally: 

Cerebral eminences ft depressions^ and grooves for middle meningeal artery ; and 

more internally, and from before baclrwards : 
Sphenoidal fissure or ftramm lacerum anterius for 8rd, 4th ft 6th nerves, and 

ophthalmio nerve ft vein, 
Foramen rotundum for superior maadllary nerve, 

Foramen ovale for inferior maxillary ft small snperfioial petrosal nerves 

and small meningeal artery, (on inner side of which latter 

foramen is sometimes seen 
Foramen VesalU for a small vein). 

Foramen spinosum tor middle meningeal artery. 

Foramen lacerum medium closed with cartilage. 

% 

% 

On Anterior Snrikoe of Petrous Bone : 

Internal orifice of carotid canal. 

Depression for Casserian ganglion. 

Grooves to Hiatus FaHopii for large superficial petrosal nerve and to a smaUer 

and more external opening for small superficial petrosal 

nerve ; frequently 
THvo olker small foramina for small petrosal branch of glosso-pharyng^Btl and 

branch of glosso-pharyngeal to large superficial petrosal nerve, 

Fmtnenee oorresponding to superior semi-droular oanal, on outer side <rf 

which is a 
Depression oorresponding to cavity of tympanuia. 
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THE PALATE BONE 

Presents iofitorttal and vertical /Idles, -^firom the point of Jnnoiion of wMoh two plates the pterygoid 
process 'pro jeota backwards & ontwards, -while firom the npper border of the yertioal plate project 

npwards, the orhitcJ process in front, and the sfhemndal process behind. 
It articulates with iisfdiaw, the superior tnaxiUa, sphmoid, ethmoid, inferior turhnaUdk vomer. 
It assists in forming -principally, the floor ft outer wall of the nasal fossa and the roof of the mouth, and 
-secondarily, the floor of the orHt, the pterygoid & spheno^maxillary fossa, and the inner wall of the 

Antrum offfighmore. 

HORIZONTAL PLATE — Presents : 

Sup. oa Nasal Subface - Smooth and conoaTe from side to side, forms posterior part of floor of 

nasal fossa. 
Iny. or Buccal Survace - Bongh, marked posteriorly by a 

Transverse ridge for attachment of aponeurosis of tensor palati, and more externally by a 
Deep notch, which assists in forming the posterior palatine foramen. A little Airther back, 

on the under surface of the pterygoid process, are the 
External k posterior small palatine foramina for external and posterior palatine nerves. 
Anterior Border - Serrated for articulation with palate process of superior maxilla. 
Posterior Border - Free for attachment of soft palate. 

Iener Border - Thick, surmounted by a ridge, which forms with its fellow a groove for yomer ; 

presen ts posteriorly the 
Posterior nasal spine for azygos uvulsd. 

YEBTICAL PLATE — Presents: 
Inker Surv ace - Presents the 

Superior & middle turbinated crests, abore, between ft below ^duoh are seen 
A narrow ft two wider horizontal grooves, which form part respeotiYely of the superior, middle 

ft inferior meatuses. 
Outer Suevace - Presents towards its middle a 

Smooth surface, which forms tiie inner wall of the spheno-maxillary fossa^ and is prolonged 

inferiorly into a 

Vertical groove, which assists in forming the posterior palatine oanal. In front of these is a 

Rough surface, which articulates with the superior maxilla; and further forwards still a 

Narrow smooth surface, which forms part of inner wall of antrum. Behind is a 

Rough surface, which articulates above witii the pterygoid process of the sphenoid, 

below with the superior maxilla. 

Anterior Boeder - Thin, irregular, presents a projecting lamina, the 

Maxillary process, which assists in closing tiie lower part of the orifice of the antrum, and, 

forming a schindylesis, penetrates into a fissure of the superior maxilla 

-^ at the lower part of that orifice. 
Posterior Border - Articulates with the inner plate of the pterygoid process. 
ITpfer Border - Presents the 

Orbital process in front, the Sphertoidal process behind, which processes are separated by fi deep 
Notch forming the greater part of the spheno-palatine foramen (which foramen is completed 

above by the sphenoidal turbinated bone). 

PTERTOOID PROCESS — Pits into the notch between the two plates of the pterygoid process 

of the sphenoid bone, and presents: 
Posterior Suryace - Triangular, concave, forms part of pterygoid fossa. 

Two Lateral Suryaces - Bough, articulate with the two plates of the pterygoid process ft with 

the superior maxilla. 
Under Suetace - Forms part of the roof of the mouth, and presents the 

ExtemuU k posterior small palatine fframina for external ft posterior palatine nerves. 

ORBITAL PROCESS — Projects upwards ft outwards fit>m the anterior part of the upper border 

of the vertical plate, and presents : 
Three articular Suryaces - Anterior, posterior ft internal, - which join respectively with the superior 

maxillary bone, the sphenoidcd turbirtated bone ft the lateral mass of the ethsnoid. 

Two NON.ARTICULAR SURVACES ^- 

Superior or Orbital - Forms posterior part of floor of orbit ; 

External or SphertO'fnaxillary - Forms part of inner wall of spheno-maxillary fossa, and is 

separated from the foregoing by a 
Rounded border, which forms part of spheno*maxillary fissure. 

SPHENOIDAL PROCESS — Curves upwards, backwards ft inwards, and presents: 

UrPER Sure ACE - Articulates with sphenoid ft sphenoidal turbinated bones, and assists in for. 

ming pterygo-palatine oanal. 
Outer Surtacb - Articulates behind with pterygoid process, and forms in front that small part 

of inAer wall of spheno*maxillary fossa^ whioh lies behind spheno*palat. foramen. 
^•qoB BuEYAOi - Concave, forms part of outer wall of nasal fossa. 
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INFEBIOB MAXILLABT BONE 



IB onrred npon itself, and oonsiais of a middle horizontal portion, the body, and of two lateral 

▼ertioi^ portions, the rami. 

BODY — Presenta; 

EXT. SURFACE — Convex from side to side and conoaye from above downwards. 

Presents in median line the 
Symphysis^ a vertical ndge, at the lower part of which is the 
Mental process, from which the 

External oblijue line passes backwards, first horizontally, giving attachment 
to depressores labii inferioris A angnli oris, and then obliquely ft 
becoming continuous with anterior border of ramns. - Laterally 

above the oblique line is the 
Incisive fossa for levator menti ; and more externally the 
Mental foramen for mental vessels ft nerve. 

The Baocinator is attached above oblique line behind, and 

v%Tm cfrmiH a A«in r. *^® platysma, bclow it, in front. 

INT. SURFACE — Concave from side to side and convex from above downwards. 

Presents the 
Symphysis forming a linear depression, close to which near its middle are the 

superior ft inferior pairs of 
Genial tubercles giving attachment respectively to the genichyo-glossi ft 

genio-hyoidei. Below these tubercles beg^ins the 
Internal oblique Hne or mvlo^hyoCd ridge for mylo-hyoid muscle, faintly 
marked at first, but becoming more distinct as it passes upwards 
ft backwards. « Above ft below this line are seen near the sym- 
physis the 
Sublingual fossa for sublingual gland ; 

Rough depression for anterior belly of digastrio ; and more externally 
Submaxillary fossa for submaxillary gland. 

Aoove {XMterior extremity of mylo-hyoid ridge is attached 

the superior coustriotor of the pharynx. 
SUP. BORDER — Thickest behind, where it is dejected inwards ; presents sixteen 

alveolae in the adult^ ten in the child. 
INF. BORDER — Thickest and sUghtly everted anteriorly. 

R A IS I — Are quadrilateral, and present : 

EXT. SURFACE — Marked by oblique ridges for masseter. 
INT. SURFACE — Presents near middle 

Aperture of inferior dental canal, of which the anterior margin forms a prominent 
Spine for internal lateral ligament of lower jaw ; - and from which passes 

downwards ft forwards the 
Mylo-hyoid groove for mylo-hyoid vessels ft nerve, behind which groove is a 
Rough surface for internal pterygoid muscle. 

UPPER BORDER — Presents the coronoid ft condyloid processes separated by 

sigmoid notch. 
Coronoid process - Triang^ar, g^ves attachment by its surfaces ft borders to tem- 
poral muscle, and presents at ite lower ft front part a gproove 
which is continued downwards upon the alveolar process, and 
which g^ves attachment inferiorly te the buccinator muscle. 
Condyloid process - Consists of 

Condyle - Oblong, convex from side to side and from before backwards ft 

nearly transverse, its long axis when prolonged, meeting that of 

ite fellow near anterior margin of foramen magnum. 

Neck - Flattened from before backwards, convex behind, excavated in 

front for external pterygoid muscle, presenting externally k 

^^ tubercle for external lateral ligament of jaw* 

ANTERIOR BORDER — Continuous with external obUque line; thin above^ 

thicker below where grooved for buccinator. 

LOWER & POSTERIOR BORDERS — Thick and form inferiorly the 

Angle of the jaw, which gives attachment to masseter ft internal pterygoid 

muscles and to stylo-maxQlary Ugament. 
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SUPEBIOB MAZILLABY BONE-lst Tablet. 



TonnM the whole of vpper jftw hj ito xmion with iti Mlow. 
ijHista in fbrming : 

Roofcfmoutk^Jbor & outer waU ofmsi,/por oforUt ; 

Zygomatic 4 sfhemo-maxillary fossa ; 

Sphmo^maadUary A ptaygo-maxiliary fissures. 
Hay be deforibed aa preeentiiig a body and four proceoea, malar, nan], alTeolar 4 palaU 

BODY — Hollowed ottt to form Antrum of Higlimore.-Preeenta : 

OUTER STJBFACE — Convex. Preeenta from within outwards ft baokwardai . 

Inciswe or myrHform fossa fot^eginMm9.YbnbMA^ ,. . ^ ^ ' 

Canine fossot liurge 4 deep for ongin of levator angoli oru k oompresBor naais 

at npper part of which fossa is the 
Infra-orhital foramen for infra-orbital yessels 4 nerre ; 
Vertical riage, which descends from malar process, and behind which is the 
Maxillary tuberosity^ which is rough along its posterior border for articulation 
with the palate bone 4 sometimes with pterygoid process of sphenoid. 

XNNEB STJBFACnS — IKvided into two unequal parts by palate process. 

PABT ABOVE PALATE PBOOESS - Presents from before backwards the 
Inferior turHnated erest^ abore and below which are 

Tkoo wide antero^posterior grooua^ which form part of middle 4 inferior 
meatuses, and the former of which is surmounted by the 
Superior turbinated crest, which lies on inner surface of nasal process $ 
A deep groove which is oonyerted into nasal duct by articulation with la- 
chrymal 4 inferior turbinated bones i 
Aperture of Antrum of Higkmore very large in disarticulated bone but 
diminished in articulated skull by ethmoid, lachrymal, inferior 
turbinated 4 palate bones, and presenting inferiorly a fiiuure 
into which is received the maxillary process of the palate bone. 
A rougA surface which articulates with palate bone and is divided into an 

anterior 4 a posterior portion by a 
Vertical groove, which forms part of posterior palatine canal. 

PABT BELOW PALATE PBOCESS - Forms anterior part of roof of mouth. 

UPPJS B SURFACE — Forms greater jmrt of floor of orbit, and is bounded : 

On Imkbb Side - By a thin edge which articulates from before backwards 

with lachrymal bone, os planum 4 orbital process of palate bone. 

Oir Outer Bide - By a rounded margin which forms part of spheno* 

maxillary fissure. 

in Froht - By lower part of drcumferenoe of orbit. - It presents behind 
Infra'Crbital groove for infraorbital vessels 4 nerve, which groove becomes con- 
verted in front into 
Infra^orhUal canal; - and at its anterior 4 inner part a 
Depression for inferior oblique muscle* 

Antrum of Highmore or llffazillary Sixms - is a large cavity hollowed out of 

body of the superior maxillary bona 
Its walls correspond to the three surfaces of the body of the bone; they are 
very thin, and contain the infra-orbital 4 ant .4 post, dental canals. 
Its aperture communicates with the middle meatus of the nasal fossse, and is 
much diminished in sise, and g^erally dirided into two by articu- 
lation with ethmoid, lachrymal, inferior turbinated 4 palate bones. 
Several lamina of bone project into its cavity, as do also the roots of the let 

4 Snd molar teeth, whidi sometimes perforate its floor. 
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SUPERIOR MAXILLABY BONE - 2nd Tablet. 



lyrATpA'R. PBOCBSS — Triangular, and presents t 

Ant* BurbiCe - Conoave, forms part of oanine fossa; 
Post. Surikce - Goncave, forms part of sygomatio fosssi 
Sap. Snr&CO - Bough for artioolation with malar bone. 

NASAL PROCESS — Triangnlar. and presents: 

Outer SorfaCS - Conoaye, gires attachment to orbionlaris palpebranmi« tendo oonli, 

legator labii snperioris alesqne nasL 
Ixmer Surface - Presents from aboYO downwards : 

Rough surface^ whioh artionlates with ethmoid bone $ 
Superior turbinated crest which artionlates with middle turbinated bonof 
Inferior turHnated crest with the two grooYes already desoribed. 

Ant. Border - Thin, serrated aboYe for artionlation with nasal bone, and oontmnons 

below with margin of the deep notch, whioh bounds laterally the 

anterior aperture of the nasal mssn. 

Poflt. Border - Presents a grooYe which forms part of nasal dact, of which groore the 
Inner margin artionlates with lachrymal bone, while the 
Outer margin forms part of dronmferenoe of orbit, and presents the 
Lachrymal tubercle at its junction with orbital snrfjAoe. 

AIiVEOIiAR PROCESS — Forms a cnrYe of a semi.horse-shoe shape. Is thicker 

behind than in front, and presents eight alYcoli in adults, Ayc in 

children. 

PALATE PROCESS — Presents : 

Upper Sur&ce - ConcaYo from side to side. Forms part of floor of nasal fiossa, and 

presents in front the 
Incisor foramen m foramen ofStenson, whioh is completed on its inner side by a 

thm lamina of bone directed backwards from its anterior to its 
posterior border (from the latter of which this lamina remains 
disconnected in youth). This foramen leads below into the 
Anterior palatme canal formed l:^ the junction of the two bones, into which canal 

when it is Yiewed from below, are also seen to open two other 

small foramina, the 

Foramina of Scarpa situated in the suture between the two laminas. - 

The foramina of Stenson transmit the anterior palatine Ycssels, 

while the foramina of Scarpa transmit the naso-palatine nerYOS, 

of which the right one is said to be posterior to the left. 

Under Sorfiice * ConcaYc, rough, forms part of roof of mouth. - Is channelled 

by a 

Groove (sometimes by a canal) for the posterior palatine Yessels 4 anterior 

or great palatine nerYe, and presents behind anterior part of 

lower onfioe of 
Posterior palatine canal. 

Inner Border - Raised into a ridge which forms with its fellow a grooYe fixr Yomer, 

and presents in front the 
Anterior nasal spine. 

Ant. Border * Forms lower part of anterior aperture of nasal katm. 
Post. Border - Artionlates with horizontal plate of palate bone. 



THE SMAIiL BONES of the FACE. 

HASAIf BONES — Form bridge of noM. -Narnm & thick abow, wide and thin bekrn. 



Qllt07 SlUr£ftC6 * CoiiTex from side to ride, oonoeTe from abore downward! at upper pari. 

Preaenta sereral arterial gro o Te t and a foramen for a email Teiii. 
Ixili6r Blir£ftC6 ~ InTenelj corfed; preeentaagroore lor esEtemal branch of nasal nerra. 

Borden: 

SursaiOK - Narrow, thiok, artaenlatea with frontal ; 

InTuiOK > Broad, thin, joined to lateral cartilage of nose; hat a notch for nasal nerre; 
BXTiBif AL - Articnlates with nasal pi ooe ss of superior muillary bone ; 
Imrbnal - Thick, articnlates with ita fellow i is prolonged backwards into a crest which 

artacnlates with nasal spine of frontal & perpendicular plate of ethmoid. 

LACHBTISAL BONES —Form front part ofinnerwaU of orUt. Presentj 
Outer SurfftCe - Presents from before backwards : 
Cfvew^ which forms part of nasal duct ; 
Jii4ge, which gires attachment to tensor tarn muscle ; 

Smooth surface^ which forms part of inner wall of orbit. 

Inner 8lir&oe -Presents a furrow corresponding to foregoing rid^pe; forms part in front 

of middle meatus, and articnlates behmd with ethmoid bone. 

Borders: . , . 

Ajitekiok, Sufbbioe, Postb&iok - Articulate respectiTelj with nasal k internal angular 
processes of superior mazUlarj & fix>ntal bones, and with os planum of ethmoid. 

Ihveriok - Articulates behind with orbital plate of superior maxillary, and, in fitmt, is 
prolonged downwards into a pointed process, the hamnius iachrymahs, which arti- 
culates with lachiymal process of inferior turbinated bone. 

ISAIiAB BONES — Articulate with temporal, fitmtal, sphenoid A superior mazillarj bones, 

and form part of outer wall it floor of orbit, and of temporal & zygo- 
matic fo888B. Present : 
Outer Snrfiuse -"Cronrex; presenta a small malar foramen for malar branch of tempore 

malar nerve, and g^ves attachment to the zygomatic muscles. 
Inner Snrfiuse * Artloulates internally with superior maxillary bone by a rough trian- 
gular surface, and is concaye externally, where forms part of temporal ft zygo- 
matic fosse and presents a foramen for temporal branch of temporo-malar nerve. 
Orbital Process*- Projects backwards forming part of outer wall ft floor of orbit ft of tem- 
poral fossa; articulates from above downwards with frtmtal, sphenoid ft superior 
maxillary bones, and bounds spheno^maxillary flssure anteriorly. - On its inner 

surface it presents one or two temporo-malar foramina. 
Frontal Process -^nuck, vertical, articulates with external angular process of frontal. 
Zygomatic Process - I^&Si horizontal, articulates with zygomatic process of temporaL 

Borders : 

ANTEao-SuPERiOB - Forms lower ft outer part of drcumferenoe of orbit 
AjfTEKO-IicrERioa - Articulates with superior maxillary bone. 

PoiTEBo-SurxaiOB ft Posrsao-lKFEEioa - Axe continuous with superior and inferior 

margins of zygomatic process. 

INFERIOR TURBINATES) BONES — Thin, and extend along whole length of 

outer wall of nasal fossa. Present : 
Outer concave ft Inner convex Snr&ceSy marked by vascular grooves and canals, and 

the latter of which looks upwards ft inwards. 
Upper Border - Which, from before backwards : 

Articulates with inferior turbinated crest of superior maxillary ; 
Forms lachrywud process^ which articulates with lachrymal ft superior maxillary 

bones and completes nasal duct ; 
Presents maxillary process^ which curves downwards and outwards over lower 

edge of orifice of antrum of Highmore. 
Presents ethmoidal process, which ascends to join unciform process of etlmioid. 
Lower Border * is fi^ee and slightly thickened. 

wOUER — Forms posterior part of nasal septum, and is frequently bent to one or other side. 

Presents : 
Lateral Surfaces * Present vascular ft nervous furrows, and naso-palatine groove for 

naso-palatine nerve. 

Superior Border - Presents a deep groove bounded by two projecting ala, between whicJi 

the rostrum of the sphenoid is received, and which are overlapped inferiorly by 

the yag^nal processes of the same bone. 
Inferior Border - Articulates with ridge formed by palate plates of superior maxillary 

ft palate bonea. 
Anterior Border - is grooved aboye for articulation with perpendicular plate of eth- 
moid and joined below to cartilage of the septum. 
Posterior Border - Free, thicker above than below; separates posterior apertures of 

of thona^-*« 



31 



THE ORBIT. 



C2iUKlrilateral pyramidal fossa looking forwards ft ontwards and formed by seTon bones, 
the frontal, ethmoid, sphenoid ( which enter into formation of both orbits), supe- 
rior maxillary, malar, lachrymal A palate. 
Communicates with oraninm, and with nasal, temporal, zygomatic A spheno-mazillary 

fosssB through optio foramen, nasal dnot ft spheno-maxillary fissure. 
Presents: 

BOOF — Formed by orbital plate of frontal ft lesser wing of sphenoid. Is concave, and pre- 
sents the suture between the foregoing bones, and in front the 
Lachrymal fossa for lachrymal gland, and a 
Depression (fovea trochUaris ) for pulley of superior oblique. 

ITiOOB — Formed by upper or orbital surface of superior maxillary and orbital processes of 

malar ft palate bones. Presents the sutures between foregoing bones, the 
Jnfra'Orbital groove for infra-orbital yessels ft nerve, which becomes converted in front into 

Infra^orHtal canal; and also at its anterior ft inner part a 
Depression for inferior oblique muscle. 

INNZiB WALL — Formed from before backwards by nasal process of superior maxillary, 

lachrymal, os planum of ethmoid, body of sphenoid. Is antero-posterior 

in direction and parallel to its fellow, and presents the sutures between 

foregoing bones and the 
Lachrymal groove for lachrymal sac. 
Crest of lachrymal bone for tensor tarsi muscle. 

OUTJiiB WALL — Formed in front by orbital process of malar bone, and behind by ante- 
rior or orbital surface of great wing of sphenoid. Is very oblique forwards 
ft outwards being nearly at right angles with its fellow, and presents the 

suture between foregoing bones, and the 
Orifices of one or two malar canals, 

SmaU spine for lower head of external rectus. 

ANGLES : 

SUP. EXTEBK AL - Presents : 

Articulation of fitmtal with malar bone ft orbital plate of sphenoid. 
Sphenoidal fissure or foramen lacerum anterius for 8rd, 4th ft 6th nerves and ophthalmic 

nerve ft vein. 
SUP. INTEBNAL > Presents 

Suture connecting frontal with lachrymal ft os planum, in which suture are the 

Anterior ethmoidal canal for nasal nerve ft anterior ethmoidal vessels, and the 
Posterior ethmoidal canal for posterior ethmoidal vessels. 
I17F. EXTEBKAL- Presents 

Spheno^mcucillary fissure for infra-orbital vessels ft nerve and ascending branches of 

Meckel's ganglion. 
INF. INTEBNAL- Presents 

Articulation of superior maxillary ft palate bones with lachrymal ft os planum. 

CIBCDMFSRENCE OB BASE — Quadrilateral, looks forwards ft outwards. Is 

bounded by supra-orbital arch and external ft internal angular processes 
of frontal, anterior border of orbital surface ft nasal process of superior 
maxillary, and anterior border of malar bone. Presents 
Supra'Orbital notch or foramen for supra-orbital vessels ft nerve ; and assists in forming 
I^ackrymal groove for lachrymal sac. 

APEX — Corresponds to optic foramen for, optic nerve ft ophthalmic arteiy. 
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THE NASAIi FOSSM. 



Two BArrow irregular cavities oomprised between the orbitt ft enperior maxillary bones, 

and between the roof of the month ft the front part of the baae of the akulL 

Vormed by ethmoid, sphenoid, frontal, snperior maxillary, nasal, palate, inferior tnrbin- 

ated ft Tomer (all the bones of the face except malar ft ii^erior maxillary). 

Oommnnioate with orbit (nasal duct), month, (anterior palatine canal), oraninm (olfactory 

foramina), spheno-maxillary fossa (spheno*palatine foramen), and with the 
firontal, ethmoidal, sphenoidal, ft maxillazy sinnses. - Present : 

KOOF — Narrow, and is from before backwards : 

ObUgue upwards ft backwards and formed by nasal bone ft nasal spine of firontal, 
HoriMonUU and formed by cribriform plate of ethmoid, 

QkHgui dmomoards ft backwards and formed by body of sphenoid. - Presents the sutures 

between the foregoing bones and firom before backwards t 

Crocve <m nasal bone for enter branch of nasal nerre s 

Half crest for perpendionlar plate of ethmoid; 

Olfactory foramina ft nasal slit tot olfactory and nasal nerres ; 

Openings of sphenoidal sinuses partly closed by sphenoidal turbinated bones | 

Articulation of alee of vomer with body of sphenoid. 

KiOOB ~* ConcaTO from side to side, and formed by palate processes of superior maxillary ft 

palate bones. - Presents the suture between foregoing bones ft the 
Upper orifice of the anterior palatine canal; 

Half crest ixxt Tomer, which terminates in front ft behind in the 
Anterior ft posterior nasal spines* 

TSXiXSi WAUi — Formed principally by the perpendicular plate of the ethmoid above 

ft in front, and by the romer below ft behind, and secondarily by 
ttasal spine of the frontal, rostrum of sphenoid, crests of snperior maxil- 
lary, nasal ft palate bones. Has an angular deficiency in front which is 
filled up by the cartilage of the septum. - Is frequenUy inclined to one 
or other side; and presents the sutures between the foregoing bones and 
Vascular ft nervous furrows ft 
Naso'palatine groove for naso-jMJatine nerre. 

OUTER WALL — Formed by: 

lachrymal bonek nasal process of superior maxillary ; 
hmer surface of ethmoid^ superior maxillary ft inferior turbinated bones ; 
Vertical plaU ofpalaU bone ft inner plate of pterygoid process. - Presents the sutures between 

the foregoing bones and firom above downwards : 

Superior turbinated process of ethmoid; ., , . 

Snperior meatus^ into which open the sphenoidal ft posterior ethmoidal sinuses 

and the spheno-palatine foramen. - Both are short and are mtuated at 

'^ the posterior and upper part of the nares ; 

MiddU turbinated process ot^^GamdiA I ^ ..„ * „. v 

Middle meatus^ larger than foregoing, into which open the Antrum of Highmore 
and through the inftmdibulum, the anterior ethmoidal cells ft frontal 



Mnferior turbinated bone : 

Inferior meatus, the largest, presenta in front the opening of tho nasal duct- 
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IiATEBAXj BEQION of the SKULL 



FresentB from behind forwards the : 
Mastoid process ; 
Ext, auditory meatus ; 

Zygomatic arch k ramus ofthcjaw^ which two latter aroh otw the temporal, zygomatic 

h apheno-mazillary foB8». 

TEMPORAL FOSSA 

Ib formed by the temporal, frontal, 9t malar bones, the great wing of the sphenoid, 
ft the anterior inferior angle of the parietal, and is deeply excavated below ft 

in front. 
Is bounded above by the temporal ridge, and opens widely below into the zygomatic 

fossa, the bonndary line between the two being the sygomatic arch ft the pterygoid 

ridge. 

ZYQOMATIC FOSSA 

Is an irregular and imperfectly enclosed space, the incomplete walls of which are formed 

on the anterior, inner, npper ft outer aspects respectively by th( 

Tuberosity of the sup. maxillary bone, 

Ext, pterygoid plate^ 

Under surface of great wing oj sphenoid as far aa pterygoid ridge, and squamous 

portion of temporal bone. 
Zygomatic arch ft ramus of lower faw. 

Communicates with temporal fossa beneath the zygoma, and with the orbit ft spheno- 
maxillary fosssd through the spheno-maxillary ft pterygo-maxillary fissures. 

Spbeno-Mazillary Fissure ~ Ib bounded by superior maxiUary, great wing of sphenoid, 

malar ft palate bones, aud joins internally at right angles with pterygo- 

maiuUary fissure. 
Opens up communications between the orbit and the temporal, zygomatic ft 

spheno-maxillary fossaa. 
Transmits infraorbital artery, superior maxillary nerve ft ascending or orbital 

branches of Meckel's ganglion. 

PtdXytfO-Mazillary Fissure - 1^ comprised between pterygoid process ft tuberosity of 

superior maxillary bone. 
Joins superiorly at right angles with ^pheno-maxillary fissure. 
Transmits internal maxillary artery from sygomatic to spheno-maxillary fossa. 

SPHENO-MAXILLARY FOSSA — is the narrow ft verticaUy elongated space 

comprised between the pterygoid process ft the maxillary tuberosity, and bounded 

above ft internally by the body of the sphenoid ft the vertical plate of the palate bone. 

Its upper part is the point of meeting of the sphenoidal, spheno-maxillary ft pteryg^- 

maxillary fissures. 

It communicates with the cranium, orbit, zygomatic ft nasal fossss by the foramen rotun- 

dum ft spheno- ft pterygo-maxillary fissures ft the spheno-palatine foramen, and has, 

opening into it, the vidian, pterygo-palatine, posterior palatine ft aooessory posterior 

iHJatine canals- 
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UNDER SUBFAGE of the BASE of the SEUIiL 



Abftohr arth 6* tetth afw^perj&m; 
Lower border of malar ime, mumm 6* 
Superior anved Une ef ocdpiiu home» 

GroBpiiig points of intorest on nnder sorfkoe of ifal], tiM latter maj be sttd to p r c e en t froa 

befiwe beclnmrda; 
RoefofMottih; 
Posterior Aperture of Nora : 

Undir Surface of Basilar Procets^ on each tide of whiek is a 

Quadrilateral Spacet the angles of wbich are finned \rj the OomTLX of tiM oceipital 
bone, and bj the Ptbbtooib, Ztgomatic and Kastoib PaocBSSBS. Tliis space 
is the Author's 0ONDYLO.FrSBYGO.ZT6OMAT0.]CASTOm 8PAGB. 

Under Surfau of Rewuttumg Peart of Occ^ital Bomom 

BOOF OF THE MOUTH 

Is formed bj- palate proeeises of soperior maxiUarj h boriAmtal plates of palate bones, and 

is bounded laterally it in firant by alveolar aroh. 

Is eonearsi, vneren h marked by a omoial suture, and presents firom before backwards ft 

ontwards: 
Lower opemng of anterior palatvne eamal^ into wbioh may be seen to open, laterally 
Foramen, tfSteuson for anterior palatine tbsooIb, and in middle Ime^ 
Foramina of Scarpa for naso-palatine nerres; 
A groove leading to 

Posterior palatine foramen for posL pslatine Tessels ft ant. or great palatine n.| 
Transverse ridge for attachment of aponeurosis of tensor palati; 
Accessory or small palatine forasnistet^ posterior 6* external^ foot posterior or small, and the 

CKtemal palatine nerres. 

POSTERIOR APERTURE OF THE NARES 

Is bonnded by body of sphenoid, horisontal plate of palate bone, and inner plates of pterygoid 

p r oc esses , which latter present inferiorly 

Hamular process for reflection of tendon of tensor palati, and superiorly, 
Scaphoid fossa for origin of that muscle. 
Is divided into two by yomer, and presents inferiorly 

Posterior nasal spine tot origin of azygos nTolad, and snperiorly 

Escpattdedalxofvomer^ which articulate with rostnim ft with vaginal processes of 

sphenoid, and on either side of which are 
Pterygo^palaHne canals formed in part by sphenoid ft in part by palate bones, 

and giving passage to pterygo-palatine vessels ft nerves. 

UNDER SURFACE OF THE BASILAR PROCESS! 

Presents iii middle line 

Pharyngeal spine for median raphe ft snperior constrictor of pharynx, and laterally. 
Rough depressions for insertion of recti capitis antici migor ft minor. 

OONDYLO-FTERYaO-ZYaOMATO-MASTOID SPACE— v. next Tablet. 
UNDER SURFACE OF THE OCCIPITAL BONE (BexaikinoPaet) -Pre. 

sents: 
Foramen magnum for cord ft its membranes, vertebral arteries ft spinal accessory 

nerves, on enter side of which foramen are 
Condyles of occipital bone having 

Jugular process on their enter side. 
Anterior condyloid fiframen in fronts 

Posterior condyloid fossa sometimes perforated by the posterior condyloid 

firamen behind. 
Ext. Occipital Crest giving off laterally 
Superior &* Inferior curved lines, and ending posteriorly in 
Fxtemal occipital protuberance^ 

For parts just mentioned see Oodpital Bone. 
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CX)NDYLO-PTERYGO-ZYGOMATO-MASTOID SPACE 



Is formed br the under sorfaoes of the ocoipital bone and of the sqaamons A petrous jkmn 
tions of the temporal and of the greater wing of the sphenoid, and is situated on either 

side of the basilar prooess* 
It is qnadrangnlar. 

ITS ANGLES 

Are formed by the Condyles of the occipital bone and by the Pterygoid, Zygomatio 

A Mastoid processes. (Vide these parts in respective Tablets. ) 

It is diyided in two by a well marked diagonal line obliquely directed from before back- 
wards^ outward^ and presents points of interest both in front of & behind its 

diagonal line. 

ZTS DIAGONAL LINE 

Extends from the vootof the pterygoid to the mastoid process, and presents from be- 
fore backwards ft outwards the 

Faranun iacerum medium dosed by cartilage, and crossed superiorly by the 

internal carotid artery ft the "Vidian nerve; 

Rough surface for origin of levator palati ft tensor tympanif 
Jnf. orifice of Carotid Canal \ 
Vaginal process \ 

Styloid process^ which gives attachment to the stylo-hyoid ft -maxillary liga- 
ments and from above downwards to the stylo-pharyng^eus, -hyoidens ft 

-gloBsns mnsoles: 
Stylo^mastoid fiframen for facial nerve ft stylo-mastoid artery. 

IN FRONT ft on the OUTER SIDE of the DIAGONAI. LINE 

Are found from before backwards ft outwards the 

Foramen ovale test inferior maxillary ft small petrosal nerves and small menin* 
goal artery, and on inner side of which is sometimes found the 
Foramen Vesalii for a small vein; 
Foramen Spinosum for middle meningeal artery} 

iSpine of the Sphenoid for internal lateral ligament of jaw ft laxator tympani m. 
Openings of the canal for the tensor tympani muscle (above) &* of the osseous portiom 

of the Eustachian tuU (below)^ 
•Glenoid fossa divided by Glaserian fissure into 

Anterior part^ covered with cartilage which latter is prolonged over 

the emimentia articularis; 
Posterior part non articular, and bounded behind by the vaginal ft au- 
ditory processes and the middle root of the zygoma. 

BEHIND ft on the INNER SIDE of the DIAGONAL LINE 

Are the: 

Jugular fossa for internal jugular vein. This fossa assists in forming the 
jfugular foramen or Foramen Lacerum posterius^ of which the 

. . Anterior or inner part ^ smaller and separated from the remainder by a 
bony ridge, gives passage to the glosso-pharyngeal, pneumo- 

gastric ft spinal accessory nerves, while the 
Posterior part^ the largei, transmits the internal jugular vein ; 
'jugular process if>t rectus capitis lateralis ft lateral occipito-atloid ligament. 

Thfb process has in front of it ft to its inner side the 
Anterior condyloid foramen for hypoglossal nerve ; behind it ft to its inner side the 
Posterior condyloid fossa sometimes perforated by posterior conctyloid foramen for 

a small vein to lateral siniuu 
, Openings for Jacobson*s &» Arnolds nerves, and opening ofAquoAtetms Cockles 
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THE SCAPULA— 1st Tablet. 



Large^ flat^ triangolar, ntnated at back of shoulder^ and present! two snrfacefy three borders, 

three angles. 

ANTERIOR SXniFACE or VENTER — ConcaTe; forms Biibsoapnlar fossa, which fossa 

is deepest at upper & enter part, and presents from within outwards : 
narrow marginal surface for serratns magnns, wluch surface becomes broader A triangular 

opposite the superior k inferior angles ; 
rough obli^[ue ridges converging upwards it outwards for tendinous intersections of sub- 

■oapulans; 
rounded prominent ridge descending from neck of scapula f 
deep vertical groove for lower part of subscapularis. 

POSTERIOR SURFACE or DORSUM — Divided by spine into: 

Supraspinous Fossa - The smaller, smooth, broadest internally, for snpraspinatns, 
Inpbaspikous Fossa - The larger, slightly convex towards middle, concave on either 

side. Presents internally a few 
oblique ridges for tendinous intersections of infraspinatus, and externally a 

rough aponeurotic 
ridge, which cuts off a 

prominent marginal surface divided in two by an oblique line it crossed 
by a groove for dorsalis scapulsB artery, which surface gives 
origin in its narrow upper two-thirds, to the teres minor, and in 
its lower k broader third, to the teres major it occcasionally to 

some of the fibres of the latissimus dorsi. 

The Spine - is a prominent triangular plate, which crosses obliquely the dorsum of the 

scapula towards its upper part, and which is continued into the acromion. 

It presents: 

Surfaces : 

Upper &* Lower - Concave, forming part respectively of the supra- & infra- 

spinous fossae. 
Borders* 

^»/m(C7r -^ Continuous with the remainder of the bone. 
Posterior - Broad k thick. Commences internally by a triangular smooth 
surface covered by tendon of insertion of trapezius; gives attach- 
ment externally to this surface, to trapesius by its upper lip, to 

deltoid by its lower lip. 
External - Concave, rounded i lost above upon under surface of acro- 
mion, below upon neck of scapula. 

Acroxnlon FrocesS - Overhangs glenoid cavity, and is flattened k somewhat trian- 

gular. It presents : 
Surfaces : 

Superior - Bough for attachment of deltoid k trapezius. 
Inferior - Concave k smooth, separated by a bursa from capsule of 

shoulder joint. 
Borders ; 

Ottter &* Inner - For deltoid k trapezius, the latter presenting a BmaM 

oval &cet for clavicle. 
Apex - Gives attachment to the coraco-aoromial ligament. 
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THE SCAPULA— 2nd Tablet 



BORDERS — Three t 



Suporior - The shorteit ft thinnest. Present! externally the 

suprascapuUr notch oonverted hj the transrerse ligament into a foramer 
for snprascapnlar nerve ; - and gives origin jnst internally to th* 

notoh to the omo-hyoid mnaol«h 

Eztemal or Axillary - The thickest. Presents just below glenoid cavity a 
rough depression for long head of triceps, and below this the 
vertical groove above mentioned for lower part of snbscapnlaris. 

Internal or V ertebral, or Base ~ The longest, thin, prominent opposite root of 

spine. Presents: 
anterior lip for serratns magnns; 
posterior lip for supra- ft infraspinati ; 

interspace for levator angnli scapnlsB, rhomboidens minor, and aponenrosis 

ft fibrous arch of rhomboidens major. 



ANGLES —Three: 



Snperior - Thin, prominent, for a few fibres of the levator angnli scapulas ft snpraspi- 

natus, and the two first digitations of the serratus mag^us. 

Inferior -Thick, rounded; gives attachment posteriorly to the teres major ft occa- 
sionally to some of the fibres of the latissimos dorsi, and anteriorly 
to the four lower digitations of the serratus magnus. 

Anterior or External - Forms the head ft the neck of the scapula. 

HEAD — Presents the 

Glenoid Cavity - Oval with longest diameter vertical, 'and with broad 
inferior ft narrow superior extremities, the latter giving attach- 
ment to the tendon of the long head of the biceps ; small ft shallow, 
but slightly deepened ft enlarged by glenoid ligament, which 
ligament is attached to the prominent margin of the cavity. 

KEOE — Flattened from before backwards, and most distinct behind. Is 

surmounted by the 
CoRACOiD Process - First thick ft broad, and passes upwards ft in- 
wards, being flattened from before backwards, and presenting 
internally a rough depression for conoid ligament. It then be- 
comes smaller, passes forwards ft outwards, and is flattened 
from above downwards ; this terminal portion presents : 
under surface, smooth ft concave; 

upper surface "mih rough oblique ridge for trapezoid ligament; 
anterior or inner border for peetoralis minor ; 
posterior border for coraco-acromial ligament ; 
apex for oommon tendon of coraco«braohialis ft of short head 

of bioepa. 
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THE CLAVICLE 



Is Qsnally reckoned as a long bone, though, s trn e t ur a lly, it rather resembles a short bone. 
It is cnrred like an italic/ and is conTez anteriorly dt ronnded in its inner two-thirds, ooncave 

anteriorly and flattened from aboTe downwards, in its outer third. 

INNER or CYLINDRICAL PORTION — Presents three borders and three surfaces. 

Borders -Are: 

Aktebios - Gontinnons with anterior border of flattened portion, and grimes 

attachment to peotoralis major. 
FosTERios - Extends from rhomboid impression to conoid tnbercle, and forms 

posterior boundary of subclavian g^roove. 
Superior - Continuous with posterior border of flattened portion, and gives 

attachment to stemo-mastoid. 

Sorfkces - Are : 

Anterior - Convex A continuous with upper surface of flattened portion. Is 

covered externally by platysma, and gives attachment internally to 

t sterno-mastoid A peotoralis major. 

Posterior - Concave, narrow externally, whore it becomes continuous with pos- 
terior border of flattened portion. Frequently gives origin internally 
to some of the fibres of the stemo-cleido-hyoid, and presents towards 
its middle the nutrient canal, which is directed outwards. 

Inteuor - Narrow internally ; broader externally, where it becomes continuous 

with under surface of flattened portion. Presents from within outwards: 

Articular /aceff which articulates with cartilage of first rib, and which is 

continuous with sternal articular surface; 
/^komdoid impression for rhomboid or costo-clavioular ligament { 
SuMavian groove for subclavius muscle. 

OUTER or FLATTENED PORTION — Presents i 
Borders: 

Anterior - Thin, concave, for deltoid. 
Posterior - Thicker, convex, for trapezias. 

Surfaces : 

Superior - Bough, for deltoid & trapezius. 

Inferior - Presents internally 

Conoid tubercle for conoid ligament, from which tubercle passes forwards 

A outwards the 
Oblipu line for trapezoid ligament. 

INNER or STERNAL END — Enlarged & triangular. Its articular facet is continuous 

with the costal facet at inner extremity of inferior surface. It is concave 
from before backwards and convex from above downwards A outwards ; it 
gives attachment at its upper A back part to the interarticular fibro-cartilage 
of the sterno-clavicular articulation. - The circumference of the end of the 
bone is rough for the anterior & posterior stemo-olavicular & the interelavi. 

cular ligaments. 

OUTER or ACROMIAL END — Flattened from above downwards. Presents a small 

oval facet, which looks downwards & outwards and articulates with acromion. 
- The circumference of the end of the bene is rough for the superior ft 

inferior aoromio«olavicular ligaments. 



THE HXTMEBUS 
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Presents upper St lower eztremitieB and a shaft. 

tJPPB B BXTBBMITY — Presents head, anatomical ft surgical necks, greater & lesser tubero- 
sities, and bicipital groove. 
Hbab o Bepresents nearly one half of a sphere, and is mnoh more eztSnsiye than the glenoid 
cavity, or corresponding articnlar surface of the scapnla. It looks upwards, 

inwards A backwards, and is bounded by the 
Anatomical Keck - A slight circular constriction, rather irregular, which giYea attach. 

ment to the capsule of the shoulder-joint. 

GxEATEs TuBEBOSiTT ~ Large rounded eminence situated on the outer side of the bicipital 

groove. It presents from before backwards three small facets for supra- & infra- 

spinati & teres minor. 
Lesser Tubebositt - Smaller, but more prominent, situated in front of the head, on the 
inner side of the bicipital groove. It gives attachment to the subscapularis. 
Bicipital Groove - Corresponds to the upper third of the bone. It is deep ft narrow 
above, where it separates the tuberosities, but it becomes broad ft shallow below, 
where the tendon of the latissimns dorsi is inserted into it. It contains the long 
tendon of the bioeps surrounded by a tubular prolongation of the synovial mem- 
brane of the shoulder-joint, and is covered with a thin layer of cartilage. Its 
anterior or outer lip gives attachment to the peotoralis major, its posterior or 

inner lip, to the teres major. 
SuBGiCAL Keck - Is the sb'ghtly constricted part which joins upper extremity to shaft, 

LOWER EXTBSjMITY — Ib flattened from before backwards ft slightly curved forwards. It 

presents an articular surface, and the inner and outer condyles. 
Articular Sur&CO - Extends a little lower than the condyles, and occupies a more 

anterior position. It is divided into : 

Badial Portion, Head, or Cafitellum - Small rounded eminence limited to the 

front part of the bone. It is separated from the trochlear portion by a narrow 

• groove for inner border of head of radios, and is surmounted by a slight 

depression which receives the anterior border of the same head when the 

fore-arm is completely flexed. 
Ulnar or Trochlear Portion - Extends also to the back of the bone. The inner 
border of the trochlea descends lower down than the outer one; the axis 
round which the ulna rotates is therefore directed downwards ft inwards, and 
the plane of rotation downwards ft outwards. - The trochlea is surmounted 
in front ft behind by the coronoid ft olecranon fossss, which receive the corres- 
ponding-processes in complete flexion, or complete extension, of the fore-arm. 
These fossaa are lined by the synovial membrane, and are separated by 
only a thin plate of bone ; their margins give attachment to the anterior 

ft posterior ligaments of the elbow-joint. 

T nvi ftr Condyle - The most prominent ft the highest. Gives attachment to the internal 

lateral ligament of the elbow-joint, ft to the pronator radii tores, flexor carpi radialis, 

palmaris longus, flexor carpi nlnaris ft flexor sublimis digitorum muscles. 

Eztemal Condyle ~ ^e lowest ft least prominent. GKves attachment to the external 
lateral ligament of the elbow -joint ft to the extensores carpi radialis brevier, communis 

digitorum, minimi digiti ft carpi nlnaris, and to the anconeus ft supinator brevis muscles. 

« 

SHAFT "^ Cylindrical above ; prismatic and flattened from before backwards, below. Presents three 

borders ft three surfaces. 

Borders 'Ares 

Anterior - From front of great tuberosity to coronoid depression, forming, above, 
anterior or outer lip of bicipital groove for attachment of pectoral^ major. 

Internal - From lesser tuberosity to internal condyle, forming, above, inner or pos- 
torior lip of bicipital gproove for attachment of teres major, and, below, intor- 
nal condyloid ridge for internal intormuscular septum, pronator radii 
tores, inner head of triceps ft brachialis anticus. Towards its middle is found 

the opening of the nutrient canal directod downwards. 

External - From back of greater tuberosity to external condyle. Is indistinct and 
crossed by musculo-spiral groove, above ; inferiorly it becomes prominent, and 
forms the external condyloid ridge for external intermuscular septum, supina- 
tor longus, extonsor carpi radialis longior, outer head oftrioeps ft brachialis ant. 

8lir&ee8 " Are intomal, external, ft posterior; the two former becoming more or less an- 

torior below, where all three are broader ft bettor deflned than above. 

Intebnal - Bather narrower than extomal. Presents towards ite middle a rough 

impression for coraco-brachialis, and frequently towards ite lower part, l£e 

supra-condyloid process of Struthers. 

BxTBRNAL - Bather broader. Presento towards ite middle a rough triangular 

impression for deltoid, and gives attachment below to brachialis anticns. 

Posterior - Somewhat twisted. Is crossed obliquely downwards ft outwards by 

musculo-spiral groove, and gives origin^ above ft below the groove, to the outer 

ft inner heads of tiie triospi* 
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THE BADIUS 



If Bnaner A shorter ihui than the nlBAy and is Bmaller abore thui Mow. Premitat 

UPFKB SXnUEHZTT *~ ^^ amaller. Preee&ts! 

HaiD - CjUndrioal laterallj and enp^haped above. The enp artioiilatei with the oapi- 
tellam of the humema, and its inner ft broader edge artionlatea with tae 
grooTe between the oapitellnm ft the troohlea. The imier ft broader part of 
the oylindrioal anrfaoe artionlates with the lesser sigmoid oavitj of the nlna» 

the enter narrower part plays upon the orbioalar ligaments 
KscK - Is the oonstrioted ft ronnded portion, whioh supports the head. It presents 

posteriorly a slight ridge for supinator farerisu 
TuBiBOSirr - Lies at the lower, inner ft front put of the neok. It is roogh behind for 

insertion of bioeps, and smooth in front, where it is oorered by a bnraa. 

• 

LOWJSR SZTBEMPFY — Large, thick, quadrilateral, and presents an inferior snrfooe^ 

articular, and four lateral surfSftoes, of whioh the inner one is also articular. 

Inv. Abticulas Susvacb - Triangular, oonoaye, divided by a slight antero-posterior 
xidge into an outer, larger, triangular portion for scaphoid, and an inner, 

smaller, quadrilateral portion for semilunar. 
Imt. ABTICUL4R SuKVACB, OS SiGHoiD Catitt - NazTOw, ooncavo, articulates with head of 

ulna. 
Airr. SuBTACB- Excavated; gives attachment to pronator quadratus. Its lower pro. 

minent marg^ gives attachment to anterior ligament of wrist-joint. 
Exx. SuavACB - Is prolonged downwards into the 

Styloid Process - Thick ft oonioal ; gives attachment at its base to supinator longus, 
at its apex, to external lateral ligament of wrist-joint. On its outer 

surface is a 

shaUaw grocve^ oblique downwards ft forwards and divided into two by a 

slight ridge, whioh groove transmits the extensores ossis meta- 

carpi ft primi intemodli pollicis, both of which are enclosed in 

one synovial sheath. 
Post. Su&tacb - Ck>nvex, gives attachment below to posterior ligament of wrist-joint, and 

presents from without inwards a 

broad 6^ shallow ^roaoe divided into two by a slight ridge, which groove 

transmits the extensores carpi xikdialis longior ft brevior, both 

enclosed in one synovial sheath ; 
narrow 6r* deep groove for extensor seoundi internodii pollicis ft a synovial 

rinath; 
broad &* shaUow groooe for extensores indids ft communis dig^torum both 

enclosed in one synovial sheath ; 
half 'groove completed internally by head of ulna, for extensor minimi digiti 

ft a synovial sheath. 

SHAFT ** Slightly concave anteriorly, small ft ronnded above^ larger ft prismoid below. Pre* 

sents: 

Borders - Three : 

AiTBRiOR - From frt>nt of bicipital tuberosity to front of base of styloid process. Is 
prominent above, where it forms the oblique Hne, and gives attachment to the 
supinator brevis, flexor sublimis digitorum ft flexor longus pollicis ; is sharply 

marked below for pronator quadratus. 
PoSTERiOB - From back of neok to back of styloid prooesa ; is most distinct in its 

middle third. 

- Ihtebnal - From back of tuberosity to sigmoid cavity, to embrace whioh it bifurcates 

inferiorly. Qives attachment to ti^e interosseous ligament, and is sharpest 

towards its middle. 

SurfeceS- Three: 

Amtebiob - Karrow ft concave in upper three-fourths for flexor longus pollicis, broad 
ft concave in lower fourth for pronator quadratus. Presents nutrient foramen 

a little above its middle. 

PosTEBioB - Karrow ft rounded above for supinator brevis ; broad ft convex below. 

Gives origin towards its middle, where it is rough ft slightly oonoave, to exten. 

sor primi internodii pollicis ft to some of the fibres of the extensor ossis meta- 

carpL 
External - Bounded ft convex. Gives attachment* above to supinator brevis and 
presents towards its middle a rough impression for pronator radii terei. 



THE XTLNA 
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If 1arg«r ft Imiger tkftn the ncDiis, and larger abore than bdow; Fresentat 

UyyiBR IBV' I'R Tff'*^*^^ ^^ — ^o atrongest part of the bonei presenta the ooronoid ft oleoranoii 

prooeBses, and the greater ft lesser sigmoid caTitiea. 

OoVOnold FroeeSB - Priamatia Projeota forwards, and presents t 

Apbx - Slightly onrred upwards i reoelTed into ooronoid fossa in oomplete flexion 

of fore-arm f 
Bass - Broad, oontinnons with shaft ; 

Ufper Svsvacb - ibrtionlaTi oonoaye from before baokwards, marked hj a slight 

antero-posterior ridg^ 
Uhdbb SuarACB - Oonoaye, rough for braohialia antions ft oblique ligament ; 
IxmB SuavACB - Bongh, oonoaye behind for flexor profiindiis dig^toram. Presents 

anteriorly ft from aboye downwards: 
fromituHt margin for internal lateral ligament of elbow-joint; 
tiAercU for middle head of flexor sablimis; 

ridge for inner head of pronator radii teres. - A slip of the flexor longns polliois 

arises sometimes from this surface. 
Ouna SuRVAOi - Presents leaser sigmoid oayity aboye, and giyes origin below to 

some of the fibres of the snphiator breyia. 

OlOOra&OXI Process - I«Arge> slightly omryed forwards. Presents ; 

Apex - Prominent, reoeiyed into olecranon fossa in oomplete extension of forearm ^ 
Bass - Contracted, oontinnons with shaft; 

Amtibior Sobvacb - Articular, oonoaye, marked by a slight yertical ridge | 
PoSRBiOB SuavACB - Triangnlar, snbcntaneons, ooyered by a bursa; 
Uffbb Subvace - Bough behind for triceps ; slightly grooyed in front, close to margin, 

for posterior ligament of elbow-joint; 
BoBDBBS, Ihnbb ft OuTBB - Presenting oontinuation of same grooye for internal ft 

posterior ligamentsk 

Oreator Sigmoid Cavity -C'onipnsed between ooronoid ft olecranon processes, notched 

on either side towards its middle, and diyided by a slightly eleyated 

ridge into two parts, of which the internal is the broadest. 

Ii6SS6r Sigmoid Cavity -' Situated on outer side of ooronoid process, narrow, ooncay^ 

from before backwards; its extremities giye attachment to the orbicular 

ligament of the radius. 

liOWBR KXTBEMITY — Small, excluded from wrist-joint by triangular fibro-oartilage. 

Presents - 

Hbad - Articular below, where it is flattened and plays upon triangular] fibro-oartilage, 

and externally, where it is semi-pylindrical and is reoeiyed into lesser sigmoid 

oayity of radius. 

Sttloid Pbocess - Cylindrical, descends from inner ft back part of head; giyea 

attachment to internal lateral ligament of wrist-joint. - Between these parts 

there exists below, a 
BxPEESSiOK - For attachment of triangular fibro-oartilage, and behind, a 
GaooyE - Which transmits tendon of extensor carpi ukiaris. 

SHAFT — Large ft prismatic aboye, smaller ft rounded below, slightly curyed forwards, and conyex 

externally aboye, internally below. Presents i 

Border^l - Anterior, posterior, external, best marked in upper two-thirds. 

Ajcteriob - From ridge on inner surface of ooronoid process to front of styloid pro- 
cess. Giyes attachment to flexor prof^dus digitorum ft pronator quadratus. 
PosTEBiOB - From lower ft back part of olecranon to back of styloid process. Giyes 
attachment superiorly to an aponeurosis common to flexor ft extensor carpi 

ulnaris and flexor profundus digitorum. 
BXTERJTAL - l^ifld superiorly, where it arises from either extremity of the lesser sig- 
moid oayity, and embraces a rough surface for supinator breris; is yery 
prominent towards middle ; g^yes attachment to interosseous ligament. 

Surfaces - Anterior, posterior, internal, all three broader aboye than below. 

Anterior » Concaye in upper three-fourths for flexor profundus digitorum, also ex- 
cayated below for pronator quadratus. Presents the opening of the nutrient 

canal, which is directed upwards. 
Posterior - Presents aboye a triangular surface for anconeus, which surface is 
bounded externally by an oblique ridge for supinator breyis. Below this the 
posterior surface is diyided by a yertical ridge into a narrow inner part, 
which giyes attachment to, or is sometimes merely coyered by, the extensor 
oarpi ulnaris, and an outer broader part which giyes attachment from aboye 
downwards to the supinator breyis and extensores ossis metacarpi poUicis, 

secundi intemodii polliois, ft indicis. 
IxmiBiuii -> Giyes attachment to the flexor proftmdus digitorum in its upper three- 

iBurtha ; is suboutaneous in its lower fourth* 
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BONES of the OABPUS— First Row. 



BOAFHOID — PreMnts: 

▲irr. OB Palkak Susfaob - Conoaye abore s presento at its lower & onter part a tnberele 

for anterior annnlar ligament of carpos. 
POvr. OR DoBSAL SuKTACS - Ib represented by a rough transreroe groove for lig^amenta. 
ViTKK SvEFACS -Ib Torj obliqne^ and looks backwards A but sligbtly upwards; is oonvez 

A smooth, and artionlates with radios. 
IJiTOB SusFACE - Looks principally downwards, but also a little backwards A outwards. 

It presents two facets for trapesiom & trapezoid. 
OuTxa Surface or Angle - Small, rough, for external lateral ligament of wrist. 
Inner Surface - Presents a suoerior small semilunar flctcet for semilunar, and an inferior 

large concaye facet for os magnum. 

BEMILUNAR — Presents : 

Ant. a Post. Surfaces - Of which the former is the largest. 

Upper Surface - Convex ; articulates with radios. 

Under Surface - Concave; articulates with os magnum A os unciform. 

Outer Surface - Has a semilunar facet for scaphoid. 

Inner Surface - Has a quadrilateral facet for cuneiform. 

OUNEIFORM — Presents : 

Ant. a Post. Surfaces - Of which the former is the smallest, and presents at its inner part 

an oval facet for pisiform. 
Upper Surface - Smooth in its outer part only, where it articulates with the triangular 

fibro-cartilage of the inferior radio-ulnar articulation. 
Under Surface - Concave externally, convex internally; articulates with inner surface of 

onciform bone. 

Outer Surface - Has a quadrilateral facet for semilonar. 

Inner Surface or Anolb - Small, roogh, for internal lateral ligament of wrist. 

PISIFORM — Presents: 

Ant. Surface - Convex, for anterior annular ligament of carpos. 

Post. Surface - At opper part of which is an oval articular facet for cuneiform. 

Outer Sxtrfacb - Convex. 

Inner Surface - Concave. 
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BONES of the CABPXJS — Second Bow. 



TBAFEZIUM — Presenw: 

Akt. Inmeb or Palmae Surface - Has a vertioal groove for tendon of flexor earpi radialis, 
which groore is bounded dztemally by an oblique ridge for attachment of anterior 

annular ligament of carpus & abductor pollicis. 
Post, outer or Dorsal Survace - Large A rough. 
Upper Surface - Small, concave ; articulates with scaphoid. 

Umper Surface - Convex from side to side and concave from before backwards (the bone 
being placed in its normal position, that is to say with its palmar surface looking 
almost directly inwards and nearly facing the unciform process of the unciform 

bone) ; articulates with the metacarpal bone of the thumb. 
Outer Surface - Broad & rough. 

IXNER Surface - Has a large superior concave articular surface for trapezoid, and a small 

narrow inferior facet for 2nd metacarpal boae. 

TRAPEZOID — Presents : 

A»T. A Post. Surfaces - Bough, the latter of which is the largest and is prolonged 

downwards A inwards. 
Upper SuRFitOE - Quadrilateral, concave, for scaphoid. 

Under Surface - Saddle shaped for articulation with base of 2nd metacarpal bone. 
Outer Surface -Convex, smooth; articulates with trapezium. 

Inner Surface - Concave A smooth below and in front for articulation with lower part of 

08 magnum ; rough above and behind for an interosseous ligament. 

OS MAGNUM — Hay be divided into head, neok, dt body. Presents : 

Ant. & Post. Surfaces - Bough, the latter of which is the largest, and is prolonged down- 
wards & inwards. 

Upper Surface - Bounded & smooth for semilunar. 

Under SurfacI^ - Projects inwards in its posterior part, and has three facets (the middlo 
one of which is the largest), for articulation with 2nd, 8rd & 4rth metacarpal bones. 

OxrrER Surface - Presents from above downwards : a smooth convex surface for scaphoid, a 
rough groove which forms 'part of the neok, a small facet for trapezoid at anterior 
inferior angle, behind which latter is a depression for an interosseous ligament. 

Inner Surface - Smooth behind for uncifbrm bone, rough in front for an interosseous liga« 

ment. 

UNCIFORM BONE — Presents .- 

Ant. or Palmar Surface -Presents the unciform prooess at its lower & inner part. This 
process projects directly forwards when the bone is placed in its normal position, 
and presents outer concave A inner convex surfaces, and an apex, which latter gives 
attachment to the anterior annular ligament of the carpus and to the flexor brevis 

& adductor or opponens minimi digiti. 
Post, or Dorsal Surface - Bough & triangular. 

Upper Surface or Angle -Narrow, smooth, articulates with semilunar. 
Under Surfacb - Has two facets for 4fth & 6th metacarpal bones. 

Outer Surface - Smooth above & behind for os magnum, rough below and in fttmt fbr 

an interosseous ligament. 
Ihnxr Suevaoi - Smooth, convex above, concave below, articulates with ooneifiiraL 
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How to Class Shattered Bones of the Carpus into Bight & Left. 



It 18 6M7 to reoogniae whetlier a bone of tlie oarpns belongs to the right or to the left aide 
when it is pUoed in position as follows t 

Softplioid - Largest artionlar facet abore ; 

Bough transverse groove behind | 
Tabercle on oater tide. 

SomUtUiar ~ Convex artionlar facet abovei 

Larg^est rough snrfaoe in front 1 
Semilunar artionlar fiskcet on enter side. 

0mi6ifbn& -" Convex snrfaoe partly artionlar & partly non^artionlar, abovei 

Flat surface partly artionlar partly non-artlonlar in front | 
Small snrfSace or angle on inner side. 

PiaUbnn * Artionlar facet behind 1 

Kon-articnlar part of same snrftboo below. 
Concave snrfaoe on inner side. 

TrapdShun -- Saddle-shaped articular facet below | 

Aidge in firont ; 
' Bough lateral snrfWoe on outer side. 

Trap6S0ld * Saddle-shaped articular fisboet below; 

Large rough surface behind; 
Its projecting part on inner side. 

Ob Mft fl n^^^ - Head above ; 

Large rough snrfaoe behind; 

Projecting part of the same (or tubercle of the base) on inner 

side. 

Ob X7xi0lfon& " IXnoiform process below A in front | 

Its oonoavity to outer side. 
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THE METACABPAIi BONES 



Long bones witli shaft k iwo extremities. 

COMMON GHABAOTEBS: 

Shaft -Prinnoid A ooncaye anteriorly. Presents i 

DoKSAi:. SuwACB - Triangular, broad below, oorered hj extensor t^dons. 
Latbsal SUB7ACE8 - ConcaTe, diyided by a ridge into two parts for palmar & 
dorsal interossei. The ridge bifnroates below^ and its branches end in 

the tnberoles on either side of head. 

C&TDal Eztrexnity or Base - Onboid. Presents : 

*^ Palmak a Dorsal Surfaces - Bough for ligaments; the latter is the largest. 
Sup. & Lateral Surpaces - Artioolar, for oarpns & adjoining metacarpal bones. 

DUtital Extremity or Head -Presents: . . ^^. v v .1 

^ lOT. OR Articulae Surpacb - Bounded, extending farther in front than behind, 

and slightly flattened from side to side. 
Lateral Surpaces - Depressed ; present two tuberoles, of whioh posterior one 
IS for lateral Hgt. of corresponding metaoarpo-phalangeal artioolation. 
Akt. Surface - Grooved for flexor tendons. 
Post. Surpacb - Broad A flat. 

PARTICULAR CHARACTERS : 

METACARPAL B. OP THUMB — The shortest 

Shapt -Thick & broad ; its palmar surface looks inwards. 
Oaepal Extremity - Saddle-shaped for traperinm ( convex from before backwards, 
concave from side to side) & broadest extemallj ; no lateral facets. 
Digital Extrekitt - Broader & less convex anteriorly than in the other metacar- 
pal bones; presents two small lateral facets for sesamoid bones. 

METACARPAL B. OF INDEX -The longest. . . . , 

Oaepal Exteekity - Larger than in the otners, and presents posteriorly a pro* 
longation upwards k inwards towards os magnum. Has four articular 
surfaces, one saddle-shaped above for trapezoid, and three others for 

trapezium, os mac^um & 8rd metacarpal bone. 

METACARPAL B. OP MIDDLE FINGER — The longest but one. 

Oarpal Bxtremitt - Presents a prolongation upwards a outwards behind os 
magnum, and has four axtioular facets, one for os magnum, one for 2ud 

metacarpal bone, and two for 4th. 

. METACARPAL B. OP RING FINGER - Shorii. ^ ^ ^ ^ , 

Carpal Extrekitt - Pretty regularly cuboid. Presents five facets for unciform, 

OB magnum, 3rd (two facets), k 5th metacarpal bones. 

METACARPAL B. OP LITTLE FINGER — The smaUest & the shortest but 

one. 

Oaepal Extremity - Has a prominent tubercle on inner side for extensor carpi 

ulnaris; oarpal &cet is saddle-shaped for unciform; only one lateral 

facet for 4th metacarpal bone. 

N.B. — ^The foregoing characters supply the three points requisite to place 
the bones in position, and therefore to distinguish between right 

bones and left bones. 



THE PHALANGES. 



Fourteen, three to each finger, two to thumb. Are long bones and present : 

Shaft - Slightly curved anteriorly. Flat from side to side on palmar surface, convex 
on dorsal. Margins prominent for attachment of sheaths of flexor ten- 
dons. - The shaft is longer in first or proximal phalanges than in second, 

in second than in third. 

Frozlmal Extremity - The largest* Presents : 

In Fibsi Bow - Oral, concare, articular surface, broadest from side to side. 
In Second & Third Bows - Two lateral concarities & a median ridge. 

Distal Eztremity - The smallest. Presents : 

In Fiest & Second Bows - A trochlear surface prolonged farther in fsont than 

behind. 
In Thim> Bow - A rough horse^shoe shaped eminence on palmar aorfaoe. 
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THE INNOMINATE BONE — 1st Tablet 



Iiarge imgalast flat bone« ooutrioted towards its middle^ and expanded above A 
' belowi 80 twisted npon itself that its superior ezpaiision is directed inwards pos- 
teriorly A outwards aateriorlj, while its inferior expansion is onrred inwards in 

front as far as the middle line. 

Conrists np to the 18th or 14th year of three distinct portions, the iliam, isohimn A 

pnbesy which portions, though they snbeeqnently nnite^ are nsnally described aepa- 

ratelj 

UilUH ^ The saperior expanded portion. Presents : 

Outer SurlDBUSe. or Donmill - Ckmvex in front, where it looks downwards & out- 
wards, concave behind, where it looks downwards, outwards A 

backwards. Presents the 
Tinee Curved Luus, superior, middle, &• inferior ^ which commence respeot- 
ively two inches in firont of the posterior extremity of the crest, 
an inch ft a half behind its anterior extremity, ft at the upper part 
of the anterior inferior spinous process, and which converge, the 
two first towards the upper part, ft the third towards the middle 

of the great sacro-sdatic notch. 
Above, and between these lines are seen the 
Surfaces of origin of the glutei maximus, medius &* mimmus ; 
Groove (somttinus a ridge), for reflected tendon of rectus. - Below this are the 
l^Mer part of rim of acetabulum ; 

Jnangular segment of the acetabulum farming nearly 2-6ths of that cavity, 
which 2-5ths include the greater part of the articular surface. 

Inner Sorfkce - Presents in front, behind, ft below respectively: 

Iktxxral Iliac Fossa or Yentek - Bounded below by the ilio-peotineal line, 

and presentiog inferiorly a nutrient foramen. 

Sacbo-iliao AxncuLAB SusYACE - Which is divided into an 

Inferior or Auricular Portion - Covered with cartilage, smooth though un- 
even, and a 
Superior Rough Portion - For posterior sacro41iac ligaments. 

PoKTioN 07 Inneb Suetace ov True Pelvis - Corresponding to upper part of 

acetabulum. 

Upper Border or Crest - Convex from before backwards, curved like an italic f 

oonoave externally behind, where it is thickest, convex externally 

in front, where it is also very thick, divided into: 
Outer tip for latissimus dorsi, obliquns extemus, tensor va- 
ginas femoris ft fascia lata. 
Jnsur lip for erector spine, qua£atns lumborum ft trans- 

versalis; 
Interspace for internal oblique. 

Anterior Border -Long, concave, nearly vertical ; presents firom above downwards : 
Anterior superior spine for Foupart's ligament, sartorius, tensor vagin», 

femoris ft iliacus; 
Notch for lower fibres of sartorius, and exit of external cutaneous nerve ; 
Anterior inferior spine for straight tendon of rectus s 
Broad shallow groove for exit of psoas ft iliacus. 

Posterior Border — Shorter, more horizontal. Presents : 

Posterior superior spine for erector spino ft oblique srcro-iliao ligament; 
Slight notch ; 

Posterior inferior spine for part of great sacro-siatio ligament; 
Upper part of great sacro-^iatic notch* 
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THE (INNOMINATE BONE— 2nd Tablet. 



IBOHIXJIS ~~ The lower, posterior ft thick pari. Bounds obturator foramen below St behind, 

and presents body, tnberositj & ascending ramiuk 

Body - Presents three snrfaoea & three borders : 

OuiSB SuBYACB - Presents from aboTe downwards s 

A lUtU more than 2-6/Ar of the acetabulum oomprising the greater part of 

the central non-articular depression i 
Lower part of rim of acetabulum with a portion of the cotyloid notch ; 
Deep groove for passage of tendon of obturator extemns ; 
Posterior part of circumference of obturator foramen for obturator extenms 

ft adductor magnus. 

INNEK SuBYACE - Forms lower part of lateral boundary of true pelvis ft posterior 

part of ciroumferenoe of obturator foramen. It gives orig^ 

to obturator internus, presents two or three large vascular 

foramina, and is grooved inferiorly for passage of pucQo vessels ft 

nerve. 
FoBTEBiOB SuRTACE - Quadrilateral, smooth, broadest above, supports the pyri- 

formis, obturator internus, ft gemellL 
Artekior Boedes - Thin ; for obturator membrane. 
OiiTEE Boeder - Thick ft short. 
Imner Bordee - The longest. Presents from above downwards : 

Lower part of great sacro'Sciatic notch, - This notch is converted by lesser 
aaoro-sdatio ligament into great sacro-sciatio foramen, which 

foramen transmits from above downwards t 
Gluteal vessels 6r* superior gluteal nerve; 
jyri/ormis muscle; 

Sciatic artery^ greater ^ lesser sciatic nerves, pudic vessels 6* 

nervCi 6^ ner9e to obturator internus ; 
Spine of ischium - For lesser saoro-sciatio ligament, gemellus superior, 

ooooygeus, ft posterior fibres of levator anL 

Lesser sacro^sciatic notch - Coated with fibro-cartilage, and converted by 

both sacro-sciatic ligaments into lesser sacro-sciatio foramen for 

obturator internus muscle, its nerve, and pudic vessels ft nerve. 

Tnb6r08lty -Corresponds to lower and back part of body, and maybe described aa 

presenting: 
Outer Lip - For gemellus inferior, quadratus femoris, ft adductor magnus. 
Inner Lip - For transversus perinsn, orus penis or ditoridis, erector penis or oli- 
toridis, ft anterior or falciform prolongation of great saoro-sciatio 

ligamenc, 
Imibespacb -Presents four rough surfaoes : 

77tfo Anterior or Inferior separated by a prominent ridge, 
the external, for the adductor magnus; 
the internal for the g^at sacro-sciatio ligament. 
Two Posterior or Superior separated by a rough line oblique downwards 

ft outwardi^ 
the external (the most superior of the two), for semimembranosus t 
the internal (the most inferior of the two) for common tendon of 

semitendlnosus ft long head of biceps. 

AflCOndUlg RftTTinff - 'Pydn ft flattened; passes upwards ft inwards, bounding obtura- 
tor foramen inferiorly, and joins with descending ramus of pubes. 

Presents f 
OuTEE Surface - Bough, for gracilis, obturator eztemus ft adductor magnus. 
Inner Surface - Smoother, for obturator internus. 
Upper Border -Thin ft sharp, for obturator membrane. 

IiOWEE Border - Bough, thick; everted, especially in the female; for gracilis^ 
orus penis or olitoridis, erector penis or clitoridis, transversus 
perinsBi, deep perinseal fasda, ft deep layer of the superfidal fasoia. 
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THE INNOMINATE BONE— 3rd Tablet. 



PT7BES ^ The anterior & inner part. Bonnde obturator foramen abore & in fronts and pre« 

tents bodjf horizontal ramns A deecending ramiu. 



Body — Qnadrilateraly flattened from before baokwards & ontwarde^ and presents ; 

Amtbbxos Subface - Bough, slightly ezoa^mted, giving origin to the adductor 
longos immediately below the orest, and, lower down, to obtnrator 
extemns, addnctors breyis & magnns, ft npper paii of gracilis. 

FoBTERiOB SuB7ACE - Smooth, oonTcz firom aboTO downwards, ooncaye from side 
to side, giving attachment to obturator intemus, levator ani, and 
pubo-prostatio ligaments or anterior true ligaments of bladder. 
VvrxK Border - Presents from within outwards the 

Angie - In front of which the inner pillars of external abdominal ring de- 
cussate with each other (as they do also in front of symphysis > ; 
Crest - To which are attached, anteriorly the conjoined tendon of the 
internal oblique A transversalis, and posteriorly the rectus & 

pyramidalis; 
Spim - For Poupart's ligament ft outer pillar of external abdominal ring ; 
Commmcemmt of ilio'Pectineal line^ for conjoined tendon, Gimbemat's liga- 
ment ft the triangular ligament. 

Iknsr Border - Presents a rough oval facet, which forms part of symphysis. 
Outer Border - Thin, for obturator membrane. 

HorllOIltal Raxnus - is far from being horisontal, since it forms part of the brim of 

the true pelvis, which brim is inclined at an angle of about 60^ 

with the horicontaL Presents : 
UPm SuRrACB - Presents from within outwards : 

Triangular surface for orig^ of pectineus, behind which surikoe is the 

CotUinuaiion of the Uio'feetiMeal line already mentioned | 
Huh'Pectineal eminence^ whion supports brim of acetabulum, and gives attach- 
ment to psoas parvus when that muscle exists. 
UiiDER SuiYACE - Presents a 

Groove oblique forwards ft inwards for obturator vessels ft nerve, 

which groove is bounded intemi^ly by a 
Sharp margin forming part of circumference of obturator foramen. 

Posterior SuRrACE - For upper fibres of obturator intemus; forms part of ante- 
rior boundary of true pelvis. 
Outer Extremitt - Form6 about l-Sth of the acetabulum. 

DOSOOnding BaniUS - Thin ft flattened; passes downwards ft outwards, and joins 

with ascending ramus of ischium. Presents : 
Anterior Surface - Bough, for adductors brevis ft magnus, obturator extemus 

ft gracilis. 
Posterior Surface - Smoother, for obturator intemus. 

ImiSR Border - Bough, thick; everted, especially in the female; for gracUis, 
eras penis or clitoridis, erector penis or ditoridis, compressor 
urethrsB, deep perineal fascia, ft deep layer of the superfloial fascia. 

Outer Border - Thin ft sharp, for obturator membrane. 
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THE INNOMINATE BONE -4th Tablet. 



ACETABULUM^ or COTYLOID CAVITY — Deep, hemlBplierioal, formed b7 

all the three parts which make up the innominate bone: - the ilinm forming a 
little less than 2-5th8, including the largest part of the articular ring; the 
ischium forming a little more than S.5ths, including the greater part of the 
central non-articular depression ; the pubes forming the remaining l-6th. 
Looks downwards, forwards, & outwards. 

Is surrounded, except below & in &ont, hj an elerated margin for attachment of 
the cotyloid ligament. This margin is most prominent behind, is slightly 
depressed between the pubes & the ilium, and is deficient between the pubes & 
the ischium, in which latter situation the resulting 

Cotyloid notch - Leads into the central non-articular depression; th** 
margins of this notch giye attachment to the round & transYerse ligaments. 
Is divided into an 

IXlCOmplote Articular Ring - Broadest in its iliac portion, which portion is the 
most eztensiye of the three, & deficient opposite the cotyloid notch ; and a 

Central Non- Articular Depression * Bough, nearly circular, continuous with 
the cotyloid notch,, and formed chiefiy by the ischium; this depression 
lodges a mass of fat which forms a bed for the round ligament. 



OBTURATOR or THYROID FORAMEN, or FORAMEN OVALE— 

Comprised between the pubes & ischium; large & oral in male; smaller, 
triang^ar, narrow inferiorly in fismale. Closed by obturator membrane, 
except in its upper part, where the upper border of the membrane conyerts the 
groore on under lurfaoe of horizontal ramus into a complete foramen for 

obturator Teasels & nerre^ 
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THE FEMUR 



The Ittgeit, longest, k itrongeit bone of the skeleton ; slightly oblique downwwds k Inwards, eqjMcislly In f emsle. 
Presents: 

UPPER EXTRZ.MITY — Fnsento: 

Head - Forms nearly two-tbirds of a sphere, and looks npwards f(»irards k inwards. Presents a little 

Defresshn for ligamentum teres. ^^^"^ * behind its centre a smaU circular 

Neok - Flattened m>m before backwards, expanded interiorly, thicker above than below, bounded lyy the 

intertrochanteric lines. Longest k most inclined in yonth ; shorter and mora hoiisontal 

as age adTanees, especially in female. Presents : 
Akt. Subvack - Continuous with anterior surface of shaft, perforated by numerous Tascular foramina. 
POSTB&IOR SUBFAOI - Coucave, rather broader; gives aUachment externally to posterior part of 
Uppbr Bobdbr - Short, thick, horizontal capsule of hip-Johit 

LOWEB BOBDBB - Longer, thinner, oblique downwards k backwards to lesser trochanter. 
Oxeater Trochanter - Large, quadrilateral, most prominent posteriorly. Presents : 
OUTBB SURVACB - Presents 

Oblioue line extending downwards k forwiids, for gluteus medlus: - the surface is smooth 

below k behind this line for a bursa, and sometimes rough above k in fktmt for some 

IHKKB SURPACE - Presents the <>' ^« flares of gluteus medius. 

Digital or trochanteric fossa tot obturator extemus. 
U pfkb Bobdbr - For obturator mtemus k gemelU in front, k pyriformis behind. 
Lower Bobdbr - Marked externally by a rough 

Horitental ridge tor vastus extemus. 
Ahtbrior Border - Rough above k externally for gluteus minimus, below k internally for vastus 

extemus. On its inner side towards its middle is a rous^ prominence, the 
Tubercle of tkt femur, which marks point of meeting of gluteus minimus, vastus extemus and 

obturator intemus k gemelU (Gray), and is continued inferiorly into the 

Anterior intortrochanterie line, less prominent than the posterioi^ oblique downwards k inwards, 

rough for front part of capsule; joins inferiorly with superior internal prolongation of 

Posterior Border - Longer, mora prominent ; continued inferiorly into the \Sm^ aspera. 

Posterior iHterirochanteric line prominent, oblique downwards k inwards to leuer trochanter ; 

Linea ouadraH for quadratusfemoris. presenU towards its middle the upper extremity of the 

Lesser Troclianler - Smaller, conical, for psoas: lies at lower inner k back part of neck, at point of 

meeting of posterior intertrochanteric line, lower border of neck, and superior median 
—..^ __^ _ prolongation of Unea aspera, 

LOWER EXTREMITY — Bxpanded, broad fJrom side to side. Presents posteriorly the deep 

Interoondyloid Notch - Which separates posteriorly the condyles, which latter are Joined in front by 

patellar portion of their articular surface. 
Inner Oondyle - The longest, narrowest, most curved, and most prominent inferiorly when the bone is 

held vertically; presents : 
Inner tuberosity, more prominent than the external; gives attachment to internal lateral 
Tubercle, for tendon of adductor magnus, at upper k back part; ligament of knee-joint. 

Depression for inner head of gastrocnemius, above k behind articular surface; 
OuUr rough surface forming part of intercoudyloid notch, k giving attachment anteriorly to 

posterior crudal ligamoiti. 
Outer Oondyle - The shortest, broadest, least curved, k most prominent anteriorly; presents : 

Outer tuberosity, less prominent than the internal; gives attachment to external lateral Uga- 

Pit &• oblique groove for popUteus, below k externally; ™«^' ®' knee-joint; 

De^ssion for outer head of gastrocnemius, above k behind articular surface; 
Inner rough surface forming part of intercoudyloid notch, and giving attachment posteriorly 

to anterior cracial ligament. 
ABTICULAK SUBFACE — Is divided anteriorly into a patellar k two tibial portions by two slightly 
depressed posteriorly converging lines, of which the one that bounds the patellar 
portion internally is continued backwards along outer k front part of inner oondyle, so 
as to cut off an additional narrow tract nom inner side of intercoudyloid notch. 
PATELLAR PORTION - Occupies front of condyles, is trochlear in shape, broadest, highest k most 
prominent externally, and presents a slight prolongation oackwards along inner side <^ 
intercondyloid notch; it is this prolongation that articulate during fleiion of knee- 
joint with the small facet on posterior aspect of inner border of patella (Lenoir, Oood^rX 
TiBLlL Portion - Covers the slightly flattened under surfaces k the posterior rounded surflseea of 

the condyles. 

SHAFT -~ Neariy cylindrical, convex forwards k outwards, enlarged k flattened from before backwards below. 

Borders - Three : Presents : 

Posterior, or Iinea Aspera - Very prominent: for vasti, adductors longus, brevis, magnua. & 

short head of biceps; trifld above, below below, presenting therefore five prolonc^ftiona : 

Superior External - To great trochanter, for vastus extemus, gluteus maximns k upper part 

of adductor magnus; 
Superior Internal - To inner side of neck, where it joins with anterior intertrochanteric line, 

for upper part of vastus intemus; 
Superior Median - To lesser trochanter, for Ulacus, pectineus k upper part of adductor brevis; 

Inferior External - To upper k back part of outer condyle, for vastus extemus, short head of 

biceps, plantaris, k outer head of gastrocnemitia: 

/«S^ffi9r/K/rma/*Plsintiy marked where it is crossed by femoral artery, to upper kt, back 

part of inna* condyle, for vastus intemus, adductor magnus k inner head of gaatroo- 

nemiua -These two utter pndongations embrace a triangular surface, which sopportB 

Internal - Yrom inner side of neck to front of inner condyle; ">« popliteal vessels k nervw. 

Extern Air-From front of great trochanter to front of outer oondyloid,-both rounded k ftdntly marked. 

Surfaces - Three; all broadest below : 

Anterior - For subcroreus k inner part of crureus; covered below by upper port of o^Miile of 
External - For outer part of crureus; covered bv vastus eztemuc. kne^jolnt^ 

Internal - For vastus intemus. ' 
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THE TIBIA 



Prismoid, eipanded ab«ye, «HgbUy enUoged bdew, twisted outwards inf erioily, oblique downwards ft outwards 

in female. Presents: 

UPPER •pV'i-i^in'Mi'i'V or ttf.ati -. Broad from side to side, and formed by inner ft outer tnberosittai 
which taberosities correspond to ft snpport condyles of femur, and are separated by a sli^t noteb 

both in front ft behind. Presents: 
Upper Sur&oe - Presents the two condyloid surfaces, oval ft slightly elongated from before back- 
wards, and separated from each other by the spine, and by two roiM;h triangular 

depressions situated one in front of the spine ft the otEer behind it. 

IirrBBiTAL CONDTLOID SuBFACB - The longest, narrowest, ft deepest 
EXTBRHAL Coin>Ti.ozD Sdbfaoe - The shortest, broadest, ft shallowest. 

Spibk - Surmounted by two prominent tubercles formed by the prolongation backwards ft In- 
wards, and forwards & inwards, respectively, of the internal ft external condyloid 

surfaces. 
Aktbrior Aouoh Depression - The largest : gives attachment from before backwards to anter- 
ior extremity of internal semilunar flbro-cartilage, anterior crucial ligament, 

anterior extremity of external semilunar flbro-cartilage. 
PosTBRiOR Rough Depression - Bather smaller; gives attachment from before backwards to 
posterior extremities of external ft internal semUnnar flbro-cartUages ft to pos- 
terior crucial ligament. 
Cuter Surface - Presents outer surface of outer tuberosity, which tuberosity is the least prominent 

of the two, and is marked posteriorly by a small circular 
Faeei looking downwards, outwards ft backwards, for fibula. 
Inner Surface - Presents inner surface of inner tuberosity, whicn tuberosity, the more prominent of 

the two, gives attachment to internal lateral ligt. of knee-joint, and is marked by a 
Groove for Insertion of one of the tendons of semlmemDranosus. 
Anterior Surface - Presents a large rough triangular surface, perforated by numerous vascular 

foramina, broad above, ending interiorly in the 
Tubercle of the tibia rough inferiorly for ligamentum patellae, smooth sui>eriorly for a bursa. 
Posterior Surface - Presents the posterior aspect of the tuberosities, which are separated by the 

Popliteal notch for posterior crucial Ugament ft part of post«ior ligament of knee-joint. 
The inner tuberosity gives attachment posteriorly to one ofuie tendons of semi- 
membranosus ft to principal fasciculus of foregoing ligament. 

X«OWER EXTREMITY — Smaller, quadrangular. Presente : 

Inferior or Articular Surface - QnadrUatersI, concave from before backwards, broadest in front: 

narrowest internally, where it is continuous with inner surface of internal 

malleolus, marked by a 
Slight anUro-posterior elevation s^wrating two 
Shallow lateral-depressions. 
I Anterior Suiface - Broad, convex, smooth, covered by tendons of tlbiaUs antlcus. extensor proprina 

poUids ft extensor longus digitorum, and marked inferiorly by a 
Slight groove for anterior ligament of ankle-joint. 
Posterior Surface - Bather narrower; presents a 
• Broad shallow groove^ obUque downwards ft inwards for tendon of flexor longus pollidib 

Inner Surface - Prolonged downwards into the 

UncERNAL Malleolus - Shorter, but rather broader than the external, and presents : - 
Inner Surface - Subcutaneous, convex; 

Outer Surface - Articular; deepens internally the articular surfttce for astragalus. 
Anterior Border - Bough, for anterior portion of ddtold Ugament 
Posterior Border - Presente a 

Broad &» deep groove, oblique downwards A inwards, divided by a slight ridge into 
inner ft outer portions for tendons of tibialis posticus ft flexor longus digitorum. 
Apex 'Bjongh ft slightly grooved for middle portion of deltoid ligament. 
Outer Surface - Bounded by branches of bifurcation of inner border; presente inferiorly a 
Narrow concave facet for external malleolus, and superiorly a 

Rough triangular depression for interosseous ligament of inferior tibio-flbular articnla- 

tton. 

SHAFT — Triangular, expanded above ft below, narrowest at junction of middle ft lower thirds; presente : 
Borders - Threes 

ANTERIOR OR CREST - From tubercle of tibia to anterior border of internal malleolus; curved like 
an italic .S*, concave externally above, internally below; very prominent in upper 

two-thirds ; for deep fascia of leg: 
IMTERHAL - From back of inner tuberosity to posterior border of internal maUeolus ; gives 

attechment to popliteus. soleus ft flexor longus digitorum. 

External, or Interosseous Bidoe - From front of fibular facet to apex of triangular rough 

surface on outer side of lower extremity, to embrace which it bifurcates inferiorly; 

( thin ft prominent, especially towards lAiddle. 

Surfaces -Three: 

\ Internal - Smooth, convex, subcutaneous, except at upper part, where it gives attechment to 

tendons of sartorius, gracilis ft semltendinosoa. 

External - Excavated in upper two-thirds for origin of tibialis anticus; rounded off ft curved 

forwards anteriorly in lower third, where It is covered by tendons of tibialis antieoa^ 

' extensor proprius pollicis ft extensor longus digitorum. 

^ Posterior - Presente superiorly a large 

\ Triangular surface for popliteus, which surface is bounded below by the 

^ Oblique line for popliteus, soleus, tibialis posticus ft flexor longus dtgitoram. Below thfs 

^ line is the 

i Nutrient foramen directed downwards, and a 

Vertical ridee, which divides middle third of posterior surface into 
Inner oroatUr portion for flexor longus digitorum, and 
\ Outer narrow portion for tibialis posticus ; and then becomes lost inferiorly upon a 

^ 'Smooth surface covered by tendons of tibialis posticus, flexor longus digitorum, ft flexor 

proprius polUdi» 
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THE FIBULA— 1st Tablet 

Teiy ilender, and of about tbo same lengtb as Uio tibia. Inollned downward! d( forwaitu^ 
oonrez potteriorl j, oonrez intemallj below. Freaents a shaft ft two oxfcremitiei. 

SHAFT — Fresentay^r borders hfour inr&oes. - (For clastioal deeoripUon, tee next Tablet). 

Borders -Are: 

AirrsBO-EXTEBVAL - Uiaally oalled aktexiob. Well marked k prominent 
Gommenoee at front of bead. Deecends along npper S^hs of tbe bone, 
slightlj deviating outwards inferiorly, and bifnroates below to embrace 
the triangular snbontaneons snrfaoe above external malleolns. It g^res 
attachment to the septnm between the extensor mnsolee & the peronei. 

AxTESO-iNTEBKAL, ox Intesossxous Ridoe - Lios oloso to the preoeding, espe- 
oially at the npper part of the bone, where it is sometimes rather in- 
distinot. It inclines inwards inferiorly, and blends, in the lower li.4th 
of the bone, with the obliqne line, with which oblique line it ends at apex 
of triangular rough surface aboye articular facet of external malleolus. 

FosTXXO-EXTXSNAL - Usually called postbxios. - Well marked ft prominent 
Extends from st jloid process to inner lip of groove on posterior border 
of external malleolus, being directed, in succession, outwards, back* 
wards, backwards ft inwards. It gives attachment to the septum 

between the peronei ft the flexor muscles. 

FosTixo-iiiTESirAL, OX OsLiquB Line - Commences at inner side of head, most 
marked in upper ft middle parts of the bone. Blends in lower fourth 
with the antero-intemal border or interosseous ridge, with which latter 
it ends at the apex of the triangular rough surface above articular facet 

of external malleolus 

SarfiteoB-Are! 

Anteriox - Very narrow above, rather broader ft slightly grooved below ; for 
extensor longus digitorum, extensor proprius polliois peroneus terttus. 
ExTEXiTAi. «- Broad, more or less grooved for peronei. Looks in succession for- 
wards ft outwards, outwards, backwards ft outwards, and is continued 

inferiorly into the groove on back of external malleolns. 

Imtexital - Comprised between the antero-intemal border or interosseous ridge 

and the postero-intemal border or oblique line, and exists only in the 

upper 3.4ths of the bone. Bather narrow, but less so than the anterior 

surface, slightly grooved for tibialis posticus. 

FosTEXiOB - Comprised between the postero-extemal border ft the oblique line. 

Broad, looking inwards below; for soleus ft flexor longus polliois. 

Presents towax^s its middle the nutrient foramen, which is directed 

_ downwards. 

UPFKB ZZTBXBQTY^ or HEAD — Small, pyramidal. Bough in front, externally, ft 

behind respectively for: 
perutims longus &* anterior ligament of superior tibio-fibular artk" 

ulatian; 
tendon of biceps^ &* long extemud lateral ligament ofknet^/oini, 
soleust S* posterior ligatnent of superior tibio-fibular articulation, 
Frolong^d upwards externally into the 

Styloid process^ for short external lateral ligament of knee-joint. 
Presents internally a small 

Articular facet looking upwards ft inwards, which facet articulates 

with outer tuberosity of tibia. 

LOWER EXTREMITY, or EXTERNAL MALLEOLUS — Bather larger than 

head, flattened from within outwards, and descends lower than internal 

malleolus. Presents : 

Surfaces : 

OuTXX - Subcutaneous, convex, prolonged upwards between the divisions of 

the anterc<extemal border. 
IifMBA «- Presents .* 

Above &* in Front - Articular facet for astragalus, triangular with base 
upwards, convex from above downwards, surmounted by a 
rough triangular impression for interosseous ligament of inferior 

tibio-fibular articulation. 
Below &» Behind - Bough ft deep depression for posterior fosoiculns of 

external lateral ligament of ankle-joint. 

Borden : 

Amtbeiob- Thick ft rounded, for anterior fitfctoulus of external lateral Uga« 

ment of ankle-joint* 
FOSTBBlox - Broader, and marked by a groove for tendons of peroneL 

JLpez * Bounded, for middle fasciculus of external lateral ligament of ankle-joint. 
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THE FIBULA— 2nd Tablet. 



CLASSICAL DESCRIPTIONS OF T^ SHAFT. 

There are in tlus oonntry two different olastical desoripfciona of the shaft of 
the fibula ; the one is given bj Holden, Qnain, A Wilson ; the other bj Graj. Both 
desoriptionB recognise tAree borders ft tAree sorfaoes, and, at first sight, they appear 
identical. They are far from being so, however, for of the three borders enomerated 
in both, there are but two that correspond, viz., the anterior ft the pofieri4fr (antero* 
external ft postero-eztemal borders of the Author) ; and of the three surfaces, there 
is bnt one, the external, respecting which the descriptions agree. 

Of the two ridges which exist on the inner aspect of the bone, the interosseous 
ridge ft the oblique line (which ridges the Anther has described respectiyely as the 
antero-internal ft postero-internal borders) , the latter ridge is taken as the inner 
border of the bone by Holden, Qnain, ft Wilson, while it is the former that is called 
the inner border by Gray. 

This first ft apparently slight difference brings about other ft more important 
discrepancies in the delimitation ft designation of the surfaoes : - Thus we find on 
the inner aspect of the bone : 

An Inner Surface 6f* a Posterior Surface (Holden, Quain, Wilson) ; 
An Anterior Surface 6* an Inner Surface (Gray) 5 

Gray's " Inner Surface" surface being howeyer very different firom the ** I^ner 
Surface** of Holden, Quain, ft Wilson, as will Immediately appear: - 

Holden^ Qnain^ & Wilson's " Inner Sur&ce " - is the smaUest of the three, it 

is bounded in front by the anterior border of the bone (antero-extemal border of the 
Author), and behind by the oblique line above mentioned. It is divided by the 
interosseous ridge into an '* anterior portion ** for extensor longus digitorum, extensor 
, proprius pollicis ft peroneus tertius, and a *' posterior portion** for tibialis posticus. 

Oray's '^ Inner Surface '^ - Ib on the contrary the largest, and occupies nearly two- 
thirds of the circumference of the bone ; it is bounded in firont by the interosseous 
ridge, behind by the posterior border (postero-extemal border of the Author). It is 
divided by the oblique line into an ** anterior portion** for tibialis posticus, (correspond- 
ing to the ** posterior portion ** of the former « inner surface,* ) and a *^ posterior portion** 
for soleus ft flexor longus pollicis. 

On the other hand 

Holden, Q^i^ii^i ^ Wilson's '^ Posterior SnrfSEtce " ( and the Fosteeiob Sus. 

FACE of the Author, for they are identical) - Are but the posterior part of the 
" Innek Surface " of Gray; -and 

Oray's '^ Anterior Surface " (&nd the Anteeios Sueface of the Author, for they 
are both the same) -Are but the anterior part of the '* Iknbe Sueface *' of Holden, 
Quain, ft Wilson. 

It is with the hope of clearing up difficulties whicb have puzzled many, that 
the Author has presented a third ft original description of the shaft of the fibula, 
and that he has ventured to compare ft discuss the descrioti^ns of the bono as given 
by eminent and well-known anatomists. 



54 

BONES of the TARSUS — 1st Bow. 

THE ASTRAGALUS 

Sapports the tibiA, rests iipos the ott oaleis, utiealates on either side with the malleoli 
A in firont with scaphoid. Is irregalarl j onboid, and presents six surfaces. 

Upper Snrfooe - Presents : 

Tbochleae Sukyacb - Broadest in front, conres from before hadcwards, slight* 

Ij ooncaye from side to side s in fhmt of which snr&oe is the 
Ujfiper Surface of the Neck - Bough for ligaments. 
■ Undor Snrfiuse - Presents : 

Dee^ Groove - Directed forwards h ontwards and broadest in firont, for in* 
terosseoos caloaneo-astragaloid ligaments this grooTe separates 
Two AxTicuLAX Facets - For os calcia ; the posterior one, the largest, is con- 
cave; the anterior one, the smallest, is convex, continnons with the 
anterior articnlar surface and sometimes divided into two parts, one 
for lesser process of os oalcis, one for oalcaneo-scaphoid ligament. 
Inner SnrftkCe - Presents : 

Tbianoulax Asticulab Facbt - Small, continnons with trochlear surface, for in- 
ternal malleolus ; below this facet is a 
Rough Groove - For deep portion of internal lateral ligament of aoMe-joint. 
Outer Surface - Presents : 

Tbiax euLAK Abticulax Facet - Kuoh larger, concave firom above downwards, 

also continnons with trochlear surface ; in front of which is a 
JDe^ Depression - For anterior fasciculus of external lateral ligament of 

ankle-joint. 

Anterior Surface - Forms the 

Head - Oval, oblique downwards k inwards, ft convex for scaphoid, continuous 
inferiorly with anterior facet of under surface, and supported by a 

constricted part, the 
Neck. 
Posterior Sur&ce - Very narrow, and represented merely by a slight 

Groove - Oblique downwards i inwards for tendon of flexor longus polliciik 

THE OS OALCIS 

Irreg^arly cuboid; presents six surfaces. 

Upper SurflBlce - Presents from before backwards : 

C//!fier Surface of Greater Process - Presenting a rough depresssion for exten- 
sor brevis digitorum $ 
Two Abticulab Subvacbs -For astragalus, and an intervening deep groove oblique 
forwards h outwards, and broadest in front for interosseous calcaneo- 
astragaloid ligament. - The posterior h external facet is convex, the 
largest, and situated on the body of the bone. The anterior or inter- 
nal facet is concave, the smallest, and situated on the lesser process ; 

it is sometimes divided into two. 
Rough SaddU'Shaped Surface - Belonging to the portion of the bone which 

projects backwards to form the heel. 
Under Surface - Bough, convex from side to side, widest behind. Presents from 

behind forwards : 

Two Tubercles - The internal, the largest, for abductor pollicis ft flexor 

brevis digitorum ; the external, the smallest, for abductor minimi digiti. 

Rough Surface — For outer head of flexor access, ft long caicaneo-cuboid ligt. 

Tubercle 6r» Transverse Groove - For short caicaneo-cuboid ligament. 

Inner Surface - Concave for passage of vessels, nerves, ft flexor tendons. Gives 

attachment to inner head of flexor accessorius, and is surmounted by the 

Lessee Pbocess, ob Sustentaculum Tali - Which articulates above with the 

astragalus, is grooved inferiorly for tendon of flexor longus pollici^ 

and gives attachment by its inner margin to a part of the supei^cial 

fibres of the internal lateral ligament of the ankle-joint. 

Outer Sur&Ce - Presents towards its middle a 

Tubercle -^VoT middle fasdclus of external lateral ligament of ankle-joint; 

and in front of the tuberde, 
Ttoo Grooves - Separated by a slight ridge for tendons of peroneL 
Anterior SurfJEUSe - Ooncavo-oonvex for articulation with cuboid ; is surmounted ex- 
ternally by a rough prominent tubercle which is an important guide 

in Chopart's amputation. 
Posterior Surfitce - Bough ft broad below for insertion of tendo Achillis ft plantaria 

muscle, narrow ft smooth above, where it is corored by ft bnxwk 



BONES of the TARSUS — 2nd Bow. 

THE SCAPHOID — PnMntt: 
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Auteeiox Suejace - Gonyex, broadest eziemalljj preeenti 

three triangular facets for fche onneiform. 
P08TBB1OE SuEYACB - Conoaye, for head of astragalus, also broadest externally. 
OiECUMrBEBNCB - Bought oonvox above, oonoaye below. Presents below ft inter- 
nally a 

tuhercle^ for tendon of tibialis portions; and sometimes externally a 

facetf for onboid. 

THE CUBOID — Presents : 

Articnlar Surfaces - Three : 

Ahtbeioe - Presents two faoets, 

inner, smaller, quadrilateral for 4th metatarsal^ * 

outer, larger, triangalar for 5th metatarsal. 
PosTEEioE --Qnadrilatera], conoavo-oonyex for os calois. 
In TEENAL - rresents towards middle & npper part a 

iarge anterior facet for external onneiform ; and sometimes behind this a ^ 

smaUer posterior facet for soaphoid. - The remainder of this surface 'is 

rough for ligaments. 

Non-Articular SurfiEu^es - Three : 

SuPEEiOE - Rough, oblique downwards ft outwards. 
Ikfeeioe - Presents from before backwards : 

deepgrootfe oblique forwards ft inwards, which transmits tendon of pero« 

neus longus, and is bounded behind by a prominent 
ridge for long calcaneo-cuboid ligament, which ridge begins externally 

in a prominent 
tubercle presenting a small facet for a sesamoid bone; 
rough surface for short calcaneo-cuboid ligament, and part of the flexor 

brevis x>ollicis. 
OvTEE - A mere border notched by commencement of peroneal grooYO. 

THE CUNEIFORM BONES 

Three, wedge-shaped, ft six sided. All three present 

COMMON CHARACTERS: 

DoBSAL Surf. - Quadrilateral, and rough for ligaments. Looks obliquely in- 
wards in the internal cuneiform, in which bone it also presents a 
small groove or facet for tendon of tibialis anticus. 
Plantar Surp. - Rough rounded border in the two outermost. In the inner- 
most it is a broad rough surface marked behind by a tubercle for 

the tibialis posticus. 
PosTEEioE Surf. - Triangular ft concaye from above downwards. They artic- 
ulate with the three facets on anterior surface of scaphoid, and 

lie in the same transverse line. 
ASTEEioR 8uEr. - Triangular in the two outermost, kidney-shaped in the 
innermost ; they articulate with the bases of the three innermost 
metatarsal bones. These surfaces present an indented outline ; 
the middle cuneiform being shorter than the two others, its an- 
terior surface is depressed. 
Lateral Surf. - Articulate with each other, the cuboid, both sides of the 
base of the 2nd metatarsal bone ft the innSr side of the base of 
the 4th; the lateral surfaces of the 3rd cuneiform presenting 
each of them two facets, and the adjoining surfisoes of the 1st It 
2nd presenting a facet angular in shape ft running along the 
superior ft posterior borders. The inner surface of the internal 

cuneiform is a mere rounded border. 

DISTINCTIVE CHARACTERS 

BETWEEN THE THBEE BONES. 

First- Large size, irregular form, anterior kidney-shaped surface, facet for 

tibialis anticus, tubercle for tibialis posticus. 
Second - Small size, square-shape of dorsal surface, angular articular 

facet along the upper ft back part of its inner surface* 
Third * Intermediate size, two facets on both of its lateral surfaces. 

BETWEEN THE BONES OF THE TWO SIDES — Are evident in the case of th« 

first ft second cuneiform. To have the three points necessaiy to 
place the third one in position all that is requisite is to remark 
that the ant. internal facet is rather larger than the ant. external. 
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THE METATARSAL BONES. 

Long bonM with diftft & two e itiwalt i M . 

OOMMON OHARAOTERS: 

Shaft - Priimoid, oonoaTB inferiorly, Bllghily taperinff towMrdt digital end. Pr ei mf t 

DoMAL SuBFACB - Trlangolar, pretty well marked behind, bat rednoed to a more bordor 

in greatest part of its extent, ooTored by eztenaor tendona. 
Latbial Surfaces - Divided by a ridge into two parts for plantar ft dorsal interoswL 

Tanal Extremity or Base - The largest ; onboid. Prseents : 

DoBSAL & Plamtab Surfacbs - Bongh, the former of whidh is the largest 

PosTEBiOR ft Latbbal Subfacbs - Artia with bones of tanns ft adjoining metatarsal be. 

Digital Extremity or Head - Smaller, compressed from side to side. Presents : 

Amt. or Articular Surface - Bounded, extending farther backwards 'below than aboTO. 
Latebal Surfaces -Depressed; present a prominent tnberole for lateral ligament of 

oorresponding metatarso-phalangeal artionlatioii. 
Plantar Surface - Narrow ; grooTod for flexor tendons. 
Dorsal SaRFACS - Narrow ft flat. 

PABTIGULAR CHARACTERS: 

FIRST METATARSAL BONE — The shortest ft much the thickest. • 
Shavt - Very thick ft strong. 

Tarsal Extrbmitt - Presents a large semilnnar facet for internal cuneiform, but has no 
lateral articular facets. It is prolonged below ft externally into a prominent 

tubercle for tendon of peroneus longns. 
Digital Extremity - Large ft broad. Presents inferiorly two grooved facets for sesamoid bs. 

SSjCOND MBTATABSAL bonis -~ The longest; received posteriorly into the recess 
Tamai, EiTUKm - Pre«.nt« i ****«•« *•"• *"^ «»'«>i«>nn bone.. 

Tarsal Fac§t - Triangular, for middle cuneiform. 

Laierai Facets "Three: -One internal for internal cuneiform; two external for ex- 
temal cuneiform ft Srd metatarsal. These two latter facets are often divided 
into upper ft lower halves by a rough horizontal groove for an interosseous lig^ 

THIRD METATARSAL BONE - A little shorter. 
Tarsal Extrekitt - Presents: 

Tarsal Facet - Triangular, for external cuneiform. 

Lateral Facets - Two ; - One internal ft one external for 2nd ft 4th metatarsal bs. ; the 
former ihcet is often divided into upper ft lower halves by an interosseous groove. 

FOURTH METATARSAL BONE - 

Tarsal Extrekitt - Presents : 

Tarsal Facet - Qoadrilateral, for cuboid. 

Lateral Facets - Three : - One ext. for 5th metatarsal, two int. for Srd metatarsal ft ex« 
temal cuneiform ; the facet for the external cuneiform being sometimes absent. 

FIFTH METATARSAL BONE — The shortest but one. 
Tarsal Extrekitt - Presents : 

Tarsal Facet - Triangular, out obliquely forwards ft inwards, for cuboid; 
Internal Lateral Facet - For 4th metatarsal ; 
Prominent External Tubercle - For peroneus brevis. 

N.B. — The foregoing characters supply the three points requisite to place the bones in 
position, and therefore to distinguish between right bones and left boner 

THE PHALANGES 

Fourteen ; three, which are smaller than corresponding phalanges of hand, to the four outer toes, two, 

which are larger than corresponding phalanges of hand, to the big toe. Are 

long bones, and present: 
SllEft * Slightly curved inferiorly, compressed from side to side ft narrowed towards middle. 

Convex iVom side to side on dorsal surf. ; flat on plantar surf., which is very nar- 
row ft bounded by two prominent margins for attaohment of sheaths of flexor 
tendons. - The shaft is longer in first or proximal phalanges than in second, in 
second than in third. It is ezoeedingly short in second phalanges of 4th ft 5th toes. 

Proziziial Extremity * The largest. Presents : 

Ik Fibst Bow - Oval, concave, articular surface, broadest from side to side. 
In Second ft Third Bows > Two lateral concavities ft a median ridge. 

Distftl Bztrexnity * The smallest. Presents ; 

Ih Fibst ft Second Bows - A trochlear surface prolonged farther backwards below 

than abova. 
In Tbied Bow -A rough horse-shoe shaped eminence on plantar surface. 
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THE PATELLA. 



Flat, triangnlar, Bitnated at firont of Imee-jomt. Is regarded by some as a lesaiiMnd bone 
dereloped in tendon of qoadrioepB ezteneor femorlSy by others as the homologne of the ole* 

cranon. Presents two snrfaoes, three borders, A an apex. 

SURFACES — Are ; 

Anterior - Snbontaneons, oonvex, marked by rough vertioal strisB, 4( perforated by 
nnmeroos Tasonlar foramina ;• is oorered by an expansion of tendon of 
qnadrioepSy the fibres of whioh expansion are oontinnons with snperfioial fibres 

of ligamentnm patellsB. 
Posierior - Diyided into t 

UvPBB oa Akticulab Pobtiov * Corresponds to npper three-fourths of the snrface, 
and is divided by a prominent yertioal ridge into two oonoaTO facets, 
of whioh the inner one, the smallest & shallowest, is further diminished 
by a slightly marked yertioal ridge, which yertioal ridge outs off a nar- 
row marginal portion oorrespondihg to the inner border of the bone ; this 
marginal portion oomes in contact during flexion of the knee-joint with 
the inner border of the intercondyloid notch (Lenoir, Goodsir). - In 
well marked bones the two concave facets are divided by two transverse 
ridges into three horizontal bands, whioh rest in succession upon the 
femoral trochlea during the movements of flexion A extension of the 

joint (Qoodsir). 
Lo 7EX OB NoM.ABTicuLAK FoBTiON -The lower fourth; forms a rough transverse 

groove for attachment of greater part of ligamentnm patelle. 

BOBDBBS — Are I 

Superior *- Thick, out obliquely at expense of anterior surfkoe, for tendona of rectus ft 

orureus* 

LEterEl ' Thinner, converging inferiorly, for tendons of vasti ft capsule of knee-joint. - 

The inner border is marked posteriorly by the small marginal facet above 

mentioned. 

APBX -* Direeted downwards ; forms part posteriorly of rough groove above mentioned for liga 

mentum patellie. 
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THE HYOm BONE. 



Hone-shoe shaped, and suspended bj stjlo-hyoid ligaments firom iip« of styloid prooesses 
of temporal bones. Consists in youth of fiye parts, the body and the greater 4( lesser 
oomnaf whioh parts are joined together by four arthrodim; the oomna usually join with 
the body, the greater ones towards the middle period of life, the lesser ones in adranoed 

•go. 

BODY — Quadrilateral. Presents I 

Anterior Surfkce - Conyex, looks upwards ft forwards, and is marked by a 

oruoial ridge. The part above the ridge gires attachment to the hyo*glo8sus, 

genio-hyo*gloB8us A genio-hyoid ; the part below the ridge gires attachment to 

the mylo-hyoid, the stylo-hyoid ft the aponeurosis of the digastric 

Posterior Surface * Smooth, conoaye; looks backwards ft downwards, and is sepa- 
rated from the epiglottis ft the thyro-hyoid membrane by a quantity of loose 

areolar tissue, in whioh a bursa is usually found. 

Upper Border - Thick ft rounded ; gives attachment to genio*hyo-glo8SUs by its an- 
terior lip, to thyro*hyoid membrane by its posterior lip. 
Lower Border -Thinner; gives attachment to stemo-, omo-, ft thyro-hyoid. 

GREATER CORNU — Projects backwards ft slightly upwards, giving attachment super- 
iorly to the hyo-glossus, internally to the middle constriotor of the pharynx, 
and externally to the thyro-hyoid. It diminishes in sise from before backwards, 
and is flattened from above downwards. Its slightly enlarged extremity gives 

attachment to the lateral thyro-hyoid ligament. 

LESSER CORNU — Small, conical; projects upwards ft backwards from point of junction 

of body ft greater oomu, and gives attachment to the stylo-hyoid ligament. 



MUSCLES ATTACHED TO EACH BONE. 
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MUSCLES ATTACHED to BONES of SKULL. 

The mxucles attached to the 

FBOMTAL BONB — Are three in numhet, and an aitaohed as follows t - 

Orbicularis PalpArarum - Internal ancn&l*r proeeei. 
Cormgator SupercUU - Inner extremitj of inperoQIaiy ridgeu 
Temporal - Temporal ridge h waxUa^ behind it. 

OCOUflTAL — Are eleyen in number, and are attached as follows: - 

Occi^to^FrotUalis (Occipital Poriiom) - Oater two-thlrds of saperior onrred line. 
SUmo'CleidO'Mdstoid or StertuhMasttrid -^ Oater two-thirds of saperior oarred line. 
Trapesim - External oooipital protaberanoe & inner 4hird of saperior oarred line. 
SpUmus Capitis - Oater part of roagh sorfaoe between the saperior h inferior oiunred lines. 
Compiexus - Inner part of roagh depression between tbe two oarred lines. 
Rectus Capitis Posticus Major - Inner part of inferior oarred line ft roagh sorikoe beneath it. 
Pectus Capitis Posticus Minor- Oater part of inferior oarred line & roagh sarfaoe beneath it 
Obliquus Capitis Superior • Rough depression between the two oarred linea eztemally to 

oomplexos. 
' Rectus Capitis Anticus Major - Basilar process in front of rectus capitis antions minor. 
Rectus Capitis Anticus Mtnor -BsmluT process behind rectus capitis anticus mijor. 
Rectus Lateralis - Jugular process. 

TSMPOBAIj — Are twelve in number, and are attached as follows: - 

Massetir -^ Superficial portion^ anterior two-thirds of lower border of sygomatio arch. 

Deep portion^ posterior third of lower border ft inner surface of sygomatic arch. 
Temporal * Outer sarfaoe of squamous portion ; temporal ridge. 

StemO'CleidO'Mastoidor Stemo-Mastoid - Anterior border ft outer sorface of mastoid process. 
Splenius Capitis - Posterior border ft apex of mastoid process. 
TracheUh Mastoid - Posterior border ft apex of mastoid process beneath foregoing. 
Retrahens Aurem^ or Auricularis Posterior - Outer sarfaoe of mastoid process. 
Digastric - Digastric grooye on inner side of mastoid process. 
Levator Palati - Under surface of apex of petrous portion. 
Tensor Tympani - Under surface of apex of petrous portion behind ft externally to fore. 

going. 

StylO'Pkaryngeus - Inner side of base of styloid process. 
Stylo'Hyoideus - Middle of outer surface of styloid process. 
StylO'Glossus - Anterior ft outer aspect of apex of styloid process. 

SPHIiNOID — Are eleyen in number, and are attached as follows: - 
Temporal - Outer sarfaoe of greater wing. 

Internal Pterygcfid - "Pterygoid fossa, and more particularly from inner surface of external 

pterygoid plate. 
External Pterygoid - Pterygoid ridge ft portion of under surface of great wing between it 

ft' base of pterygoid process ; outer surface of external pterygoid plate. 
Superior Constrictor - Hamular process ft lower third of free margin of internal pterygoid 

plate. 
Tensor /%i/a/t - Scaphoid fossa at base of internal pterygoid plate. 

Internal 6* Inferior Recti <&• Lower Head of External Rectus - Through ligament of Zinn, 

from whole of oiroumferenoe of optic foramen, except upper ft outer part. 
Superior Rectus &* Upper Head of External Rectus '^Vp^per margin ft upper part of outer 

margin of optic foramen. 
Levator Palpedne Superioris - Under surface of lesser wing in front of optic foramen ft ex- 
ternally to superior oblique. 
Superior OUigue - Under sarfaoe of lesser wing in front of optic foramen ft intemallj to 

lerator palpebrso superioris. 

PARIETAL BONE —One, the 

Ttmporal - Temporal ridge ft swikoe below ik 
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MUSCLES ATTACHED to BONES of FACE. 



The muscles attached to the 

SUPERIOR MAXILLARY BONE — Are eight in nnmhery and are attaohed as followo s « 

Orhicularis Palpebrarum - Upper part of nasal process. 

Levator Labii Superioris Alaque A^oji -Upper part of nasal process below foregoing. 

Levator JProprius LaHi Superioris - Oater sorfaoe of body dose to mar sin of orbit. 

Levator Anguli Oris or Musculus Caninus - Canine fossa just below in&aorbital foramen. 

Compressor Nasi - Lower & inner part of canine fossa. 

Depressor Ala Nasi -Hyrtiform or incisor fossa. 

Buccinator - Oater surface of alveolar process corresponding to molar teeth. 

Inferior Oblique - Depression on orbital plate close to iachrjmal groove. 

INFERIOR MAXILLARY BONE — Twelve in nnmber, and are attached as follows s- 
Temporal - Apex, inner surface ft anterior border of coronoid process down to its root. 
Masseter - Angle, and enter surface of ramus ft of coronoid process. 
Internal Pterygoid - Angle and inner surface of ramus as high as dental foramen. 
External Pterygoid - Depression on front of neck of condyle. 
Digastric - Bough depression on inner lip of lower border of body. 
MylO'Hyoid ^yj^^^ length of mylo-hyoid ridge. 
GeniO'Hyoid - Inferior genial tubercle. 
Genio-ByO'Glossus - Superior genial tubercle. 

Buccinator - Outer surface of alveolar process corresponding to molar teeth. 
Depressor -^f^if^t Oris or Triangularis Oris - Ezt. oblique line externally to mental foramen. 
Depressor Laoii Inferioris or Quadratus Menti - External oblique line between symphysis ft 

mental foramon. 
Levator Laibii Inferioris or Levator Menti - Incisor fossa 

PALATE BONE — Three in number, and are attached as follows t - 
Azygos Uvula - Posterior nasal spine. 

Interned Pterygoid - Groove on posterior surface of pterygoid process. 
External Pterygoid ~ Front part of outer aspect of pterygoid process. 

MALAR BONE — Three in number, and are attached as follows: - 

Masseter (Superficial Portion) - Lower border of zygomatic process. 
Zygomaticus Minor - Lower ft front part of outer surface. 
Zygomaticus Major - Back part of outer surface. 

LACHRYMAL BONE - One, the 

Tensor Tarsi - Bidge ft posterior part of outer surface. 
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THE MUSCLES ATTACHED to the 



BnrOXD BONX — Are nine In munlMry and m Attaohed m fiallowB i «- 

By^'Ghuui - Side of anterior sar&oe of body abore omoial ridge, lesser ooma, whole 

length of greater oomn. 
GemO'Hyo^GlouHt - Anterior woaHa^ of body abore omoial ridge intemallj to hyo- 

gloflsn^ 

Kkmo^Hyoid - Anterior snrfooe of body abore omoial ridge, in firont of foregoing. 

Stylc'Hyoid - Anterior snrfaoe of body below omoial ridge externally to mylo-liyoid. 

Myh^IIyoid - Anterior snrfaoe of body below omoial ridge internally to stylo^hyoid. 

SUnuhHyoid or Sttmo-ClMhllyoid - Lower border of body internally to omo-hyoid* 

OmO'Hyoid - Lower border of body externally to stemo-hyoid. 

Thyro'NyM - Lower border of body h greater oomn. 

Middle ConUrictor - Whole extent of npper mrfaoe of great oomn, lesser ooni«. 
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MUSCLES ATTACHED to BONES of THORAX. 



no mnwles attaohed to the 

STBBNITM — Are aoTen in number, and are attaohed as followi t- 

PectoraHs Major - Correspondini^r half of anterior Barfiitoe. 

StemO'CUida'Masioid or SUrtUhSiastoid {Sternal Fo9fion) - Upper & enter part of front of 

first pieoe. 
SUnuhHyoid or Stemo'CUidO'Hyoid ^ Upper & baok part of first piece. 
Stemo^Thyroid -^'^wSk, of filrst pieoe below h internally to stemo-hjoid. 
Triangularis Stemi - Lower h lateral parts of posterior surface. ' 

Rtctus Abdominis - Side of endform appendix. 
Diaphragm {Narrow Central Slip) - Posterior aspeot of ensiform appendix. 

WZBSfS KIB — Are seven in nnmber, and are attaohed as follows s - 

Scalenus Anticus - Taberole on inner border & upper snr&oe. 

Scalenus Medius - Upper snrfaoe behind prroove for snbolayian artery. 

First Levator Costarum or SupraeostaUs - Posterior part of npper surface. 

First DigitaHon ofSerratus Magnus - Middle of npper sorfkoe ft outer border. 

First External Intercostal - Outer border. 

First Internal Intercostal * Outer border & under surface. 

Muscultis Accessorial ad lUo^Costcdem, or ad SacrO'Lumialem -Angle. 

SECOND RIB — Are nine in number, and are attaohed as follows : - 

Second ^ Third DigUations of Serratus Magnus - Middle of npper or outer snrfaoib 

Scalenus Posticus -Back of outer surface. 

Serratus Posticus Superior - Upper border externally to angle. 

Second Levator Costarum or Supracostalis - Upper border between t«berolo h angles 

Musculus Accessorius ad Ilio-Costalem^ or ad Sacro-Lumbalem - Angle. 

First Internal <&• First External Intercostals - Upper border. 

Second External Intercostal - Lower border. 

Second Internal Intercostal - Inner lip of groore h inner surface. 

BIBS in OBNBBAL — Are sixteen in number, and are attaohed as follows: - 

Levatora Costarum or SupraeostaUs - Upper border of all between tubercle ft angle. 
External Intercostals - Ix>wer border of eloTon upper, upper border of eleyen lower. 
Internal Intercostals - Upper border of eleren lower, inner lip of gprooYO on inner surface 

of eleren upper. 
Serratus Magnus - Outer surface ft upper border of eight upper. 

Pcctorcdis Minor - Outer snrfaoe ft upper border of the Srd, 4th, ft 6lh near anterior ex- 
tremity 
Serratus Posticus Superior - Upper border of f nd, Srd, 4th, ft 6th externally to angle. 
Cervicalis Ascendens - Angles of the four or flre upper. 

Subcostales or Infracostales - Inner surface of one rib to inner surface of Ist, Sod, or Srd 
rib above. Yary in size ft number, and are most numerous between the lower 

ribs, and in the neighbourhood of their angles. 
Longissimus Dorsi {Outer Series of Insertions) - Lower border of nine or ten lower internally 

to angles. 
External Oblique - Outer surface ft lower borders of eight lower. 
Diaphragm -Inner surface of six or soTen lower, ioteidi{^tating with transrersalis. 
nUhcostalis^ or Sacro*Lumbalis - Angles of the six or seren lower. 

Musculus Accessorius ad Hio-costcdem^ or ad SaerO'Lumbalem - Anglei of the six lower inters 

nally to tendons of ilio-cestalis, angles of the six upper« 
Serratus Posticus Inferior - Lower border of four lower externally to angle. 
Latissimus Dorsi - Outer surface of the three or four lower. 
Quadratus Lumborum - Inner half of lower border of last. 

COSTAL CARTILAGES — Are eight in number, and are attached as follows : - 

Pectoralis Major - Cartilages of all the true ribs exoept the Ist or the 7th, or both. 
Transuersalis - Inner surface of six lower interdigitafiing with Diaphragm. 
Internal Oblique - Lower border of four lower. 

Triangularis Stemi - Upper border of 6th, 6th ft 7th, inner surface ft lower border of 

and, Srd, 4th, ft 6th. 
Pectus Abdominis - Lower border of 6th, 6th ft 7th oloie to ensiform appendix. 
Subdavius - First in front of rhomboid ligament. 

External Intercostals of Five Lower Spaces - Lower border of cartilage aboTO, upper border 

of cartilage below. 
Internal Intercostals -> Upper border of eleren loweri inner mrfiMe of eleren upper. 
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MUSCLES ATTACHED to SPINE -Ist Tablet 



The muscles attached to tne 



ATLAS " J^^f^ Bin* ^ nmnbery and are attaohed as follows : - 

ZpHigMS Colli {Superwr OMiqw PortwH) - Tab«;ro1e on anterior arob. 

JUchu Capitis AtUicus Minor - Front of the lateral massj and root of transrerse prooeas. 

lUctus Lateralis - Uoper surface of transrerse process. 

Rectus Capitis Posticus Minor - Taberole on porterior arch. 

First Intertransversales * Under snrface of transrerse process. 

Lafotor Anguli ScapuUs - Tip of transrerse process. 

Sjflemus Colli - „ 

OUifui Capitis Superior &* Infericr - „ 

A^^M ^ Are ten in namber, and are attached as follows t «- 

Longus Colli ( Vertical Portion) - Front of bodj. 

Sauenus Medius - Tip of transrerse process. 

Levator Anguli Scapiikt " „ 

Splmius Colli - ,, 

First &* Second IntertransversaUs - Upper ii lower borders of transrerse process. 

Multi/idus Spina - Tip of spinous process. 

Rectus Capitis Posticus Major - ,| 

Obliquus Capitis Ifrferior - ^ 

First Interspinales - Both lips of lower border of spinons prooess. 

nVJfi LOWSR CERVICAL VEBTEBRJE — Are twenty in nomber, and are attached 

as follows ; - 
Scalenus Anticus - Anterior tnberoles of transrerse processes of 8rdj 4tb, 5th, ft 6th. 
Rectus Capitis Anticus Major - » m » 

Lmgus Colli (Superior Oblique Portion)- AjA. tubercles of transr. processes of 8rd, 4thy k 5th. 

{Inferior Oblique Portion) -Anterior tubercles of transverse processes of 5th h 6th. 

( Vertical Portion) - Front of bodies of 5th, 6th, ft 7th. 
Levator Anguli Scapulte - Posterior tubercles of transrerse processes, 8rd, 4tb, ft 5th. 
Cervicalis Ascendens - Posterior tubercles of transrerse processes of 4th, 5th, ft 6th. 
Scalenus M(ulius - Posterior tubercles of transrerse processes of all the Are lower. 
Transversalis Colli - „ „ „ 

Complexus - TransTcrse prooess of 7tb, articular processes of the three or four ▼. abore. 
Intertransversales - TransTerse processes of all the five lower. 
Trachel*-Mastoii - Articular processes of the three or four lower. 

Multi/idus Spina - Articular processes of the four lower, spinons processes ft adjoin. 

ing portion of the laminso of all the fiya lower. 
Semispinales Dorsi - Spinous processes of the the 6th ft 7th« 
Semispinales Colli - Spinous processes from the axis to the 5th. 

Spinalis Colli - Spinous processes of the one or two last oer?ioal| and of the axis ft of one 

or two rertebrsB below. 
Supraspinales - Spinons processes of all the five lower. 
Interspinales - >f n . 

Thipmus - Spinons process of the 7th« 
Rkomboideus Minor - .„ 

Serratm Futicus Superior - n 
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IffUSCLES ATTACHED to SPINE — 2nd Tablet. 

The mnscles attached to the 

D0B8AL VBRTEBRJE — Are twenty. fire in nnmfaer, and are atUohed as foUowii « 
TrufaUus - Spinona proceseaf of all. 

Latissimus Dorsi - Spinous prooesses of the six or eeren lower. 
Rhomhoideus Major - Spinous processes of the four or five npper. 
Sfiemus - Spinous prooesses of the six npper. 

Serrahts Posticus Superior - Spinous prooesses of the two or three npper. 
SirrtUus Posticus Inferior - Spinous prooesses of the two last. 
Longissimus Dorsi - Tips of transTorse processes of all. 
Transversaiis Colli - Tips of transrerse prooesses of the fonr or fiye npper, 
TrachelO' Mastoid - Transrerse processes of the fire upper. 
Spinalis Dorsi - Spinous processes of from fonr to eight of the middle bi upper. 
Multifidus Spina - Tips of transverse b spinous prooesses of all. 

Semispinaies Dorsi - Transverse prs. firom the 10th to the 6th, spinous prs. of the fonr upper. 
Semispinales Colli - Transyerse prooesses of the four npper. 

Rotatores Spina - Upper ft baok part of transrerse prs. of the eleyen lower, lower margin 
k posterior surface of lamlnss and roots of spinous prs. of the eleven upper. 
Compkxus - Transyerse prooesses of the four or fiye uppsr. 
Bitfenter Cervicis - Transyerse prooesses of the two, three, or four npper. 
Spinalis Colli - Spinous prooesses of the one or two upper. 

Levatores Costarum or Supracostales - Tips of transrerse prooesses of the eleyen upper. 
Interspinales - Sometimes to two or three of the upper and lower spinous processes. 
Intertransversales - Upper k lower borders of a few of the lower transyerse processes. 
Psoas Magnus - Side of bodjr of last. 
Psocu Parvus - Side of bodjr of last. 
Longus Colli {Inferior Oblique &» Vertical Portions) -Front of bodies of the two or three upper. 

LUMBAR VERTEBRiE — Are fourteen in number, and are attached ai follows: - 

The Diaphragm - (Ri^ Cms) - Front of bodies of 1st, Snd, k drd, or sometimes of 2nd, 

8rd k 4th. 
(Left Crus) - Left side of bodies of 1st k Snd, or sometimes of 2nd ft 8rd. 
Pwu Magnus - Sides of bodies and bases of transyerse prooesses of alL 
Psoas Parvus - Side of body of first. 

Internal Oblique - Tips of spinous prooesses of all (by posterior layer of lumbar fasoia). 
Transversaiis - Tips of spinous prooesses, tips ft bases of transyerse prooesses of all ^y 

lumbar fascia). 
Quadratus Lumborum {Anterior Portion) - Upper border of transyerse processes of the two 

or three lower. 
{Posterior Portion) - Apioes of the transyerse prs. of the fonr upper. 
Latissimus Dorsi - Spinous processes of all. 

Serratus Posticus Inferior - Spinous prooesses of the two or three upper. 
Erector Spines - Spinous prooesses of all. 

Longissimus porsi {Inner Series of Insertions) <- Tubercles (mammillary) on back of super* 

ior articular prooesses. 

{Outer Series of Insertions) - Posterior surfaces of transyerse processes. 

Multifidus Spina - Tubercles (mammillary) on back of superior articular processes, 

spinous prooesses and ac^oining portion of the laminse of alL 
Spinalis Dorsi - Spinous processes of the two first. 
Interspinales - Spinous prooesses of all. 
Intertransversales - Transyerse prooesses of all. 

SACRUM - Are six in number, and are attached as follows : - 

Erector Spina - Spinous processes and series of eminenoet on baok of saomm, whiok 
eminences represent the articular and transyerse prooesses of the yertebrse. 
Multifidus Spina - Sacral grooye. 

Gluteus Maximus - Post. surf, (by a tendinous expansion) ft lower part of lateral border. 
Coccygeus - Side of lower piece. 

Pyrifbrmis - Anterior surface between 1st, Snd, Srd, ft 4th anterior sacral foramina, ft 

groores leading from them* 
lUacus - Portion of base which forms part of iliac fossa. 

COGCYX — Are four in number, and are attached as follows i - 

Sphincter Ani - Tip. 

Coccygeus^ \ «., 

Leu.Uor Am - j ***^®' 

Gluteus Maximus - Side and baok. 
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MUSCLES ATTACHED to BONES of UPPEB UMB-lstT. 



Xbe muolM fttUehad to IIm 



GLAVIGLB —Are six in nnmberi uid an afcUohed m Ibnowit - 

SiemthCUido^Masioid - Anterior rarfaoe b» npper border of inner turd. 
Ptetoralis Major - Anterior rarface b» anterior border of inner halL 
Ddtoid - Upper nirfaoe A anterior border of outer half. 
Trapmus - Upper enriaoe b» posterior border of outer third. 
Subctavms - Groore on under euHhoe of middle third. 
StenW'CldithHyM '^^XM^XxBMg^ from baok of inner extremitj. 

BOAFDL A — 8e?enteen in number, and are attached as foQowi : - 

SupraspimUus ^Ixxnxx two»thirds of eupraipinous fossa. 

Injraspmaius - Inner two-thirds of infiraspinous fossa & ridges on its surflMM. 

Tera Major - posterior aspect of inferior angle. 

Tart Minor - Upper two-thirds of posterior aspeot of axillary border. 

Ddioid " Upper surface & outer border of acromion, whole length of lower lip of 

posterior border of spine. 

Trapezius - Upper surface and inner border of acromion, whole length of npper lip of 

posterior border of spine. 

Subseaptdaris -Inner two-thirds of subscapular fossa it ridges on its surface. 

SemUus Magtms - Whole length of anterior lip of posterior border. 

Rkombaidms Major <- Posterior border between spine k inferior aagle. 

Momboideus Minor - Posterior border opposite triangular smooth suHhoe at root of spine. 

Levator Angnli Scapula - Posterior border between spine & superior angle. 

OnuhHyoid - Upper border on inner side of suprascapular notch. 

Long Head of Triceps - Bough triangular depression below glenoid oarity. 

PecioraUs Minor - Inner border of coraooid process. 

Coraco»Brachiaiis I m. i. ^j 

Short Htad,^Bicep, \ -TiPof«««ocMproom. 

Long Head of Biceps - Top of glenoid carity. 

Latissimm Dorsi - Sometimes, firom back of Inferior angle. 
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MXTSCLES ATTACHED to BONES of nPPEBLIMB-2ndT. 



The Bvaolei aUaohed to the 



BUMEBUS — Are twenty.foiir in niunber, and are attaohed as followi t • ' 

SupraspinaiHs - Highest of the three faoete on greater tnberoiitj. 

infraspinatus - Middle facet on greater tuberosity. 

Tera Minor - Lowest facet on greater tuberositj, and by a few fleehy fibre* into the 

neck for a short distance lower down* 
Subscapularis - Lesser tuberosity, and by a few fleshy fibres into the neck for a shori 

distanoe lower dowik* 
Teres Maj&r - Inner or posterior edge of bicipital grooTe. 

Peciaralis Major - Anterior or enter edge of bicipital grooTe. 

Laiissimus Dorsi - Bottom of bicipital groore. 

Deltoid - Bongh triangular prominence a little aboTe middle of outer mrfiMM of shafts 

CoracO'Brachialis - Bough impression a little above middle of inner mrfiMM of shaft. 

JSracHaiis AkHeus - Lower half of inner A outer surfisoee of shaft. 

Inner 6f* Outer Heads of Trice^ <- 

Inner head - Posterior surface of shaft below musculo-splral groore^ inner bordeiw 
Outer head - Posterior surface of shaft abore musoulo-spiral grooTe, outer border. 

Supinator Longus - Upper two-thirds of external condyloid ridge. 

Extensor Carpi Radicdis Longior - Lower third of external condyloid ridgOi 

Extensor Carpi Radialis Brevior - External condyle. 

Extensor Communis Digitorum - m 

Extensor Minimi Digiti - „ 

Extensor Carpi Ulnaris *- ^ 

Anconeus - m 

Supinator Breuis - „ 

Pronator RadU Tera (Inner Head) - Inner condyle h Internal condyloid il4g« \m 

Flexor Carpi Radialis '<- Inner condyle. 

Palmaris Longus - „ 

Flexor Carpi Ulnaris (Anterior or Outer Head) - Inner oondy le. 

Flexor SMimis Digitorum ( Inner Head) - ^ 
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MUSCLES ATTACHED to BONES of UPPEB LIMB-3rd T. 



The moflcles attached to the 



RADIUS — - Are nine in nnmber, and are attached as followH i - 

Bice^ - Back part of bicipital tnberoBitj. 

Supinator Brtvis - Inner, anterior bi onter aapeots of the bone above bicipital tnberoeity 

A obliqne line ai low down as insertion of pronator radU tereSi 
Fttxer SuMimis Digitorum (Outer Head) - Obliqne line. 
Pronator Radii Teres - Rongh impression on middle of onter surface of shaft 
Flexor Longus Follicis - Upper two*thirds of anterior surface of shall. 
Pronator Quadratus - Lower fonrth of anterior surface A onter border. 
Mxtensor Ossis Metacarpi PolHcis - Middle third of posterior surface of shaft. 
Extensor Primi Internodii Polluis - Posterior surface of shaft below foregoing. 
Supinator Longus - Outer side of base of styloid proceis. 

UUKA *"' Are thirteen in number, and are attached atf follows : - 

Supinator Brevis - Triang^ar depression below leaser sigmoid oaTify b ridge behind the 

depression. 
Braehialis Anticus - Under surface of coronoid process. 

Flexor Sublimis DigHorum (Middle Head) - Tubercle on inner surface of coronoid process 

above pronator radii teres. 
Pronator RadU Teres (Outer /^2»</^ - Bidge on inner surface of coronoid process below 

flexor sublimis. 

Flexor Profundus Digitorum - Depression on inner surface of coronoid process, upper two* 

thirds of anterior A inner surfaces, and, by an aponeurosis which is common 

to it & to flexor carpi ulnaris, upper two-thirds of posterior border. 

Flexor Carpi Ulnaris (Posterior Head) - Inner border of oleoranou, and by an aponeurosis 

wnich is common to it & to flexor profundus, upper two-thirds of posterior border. 

TViceps -Back part of upper surface of olecranon. 

Anconeus - Bough triangular surface on outer side of olecranon Si upper third of shaft. 
Pronator Quadratus - Lower fourth of anterior surface ft inner border. 
Extensor jCarpi Ulnaris - Middle third of posterior border. Usually it simply coyers, 
but sometimes it arises from, narrow portion of posterior surface internal to the 

Tertical ridge. 
Extensor Ossis Metacarpi PolHcis - Outer half of posterior surface below insertion of anconeaa. 
Extensor Secundi Internodii PolHcis - Middle of outer half of posterior surface. 
Extensor Indicis - Posterior surface below foregoing. 
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MXTSdiES ATTACHED to BONES of UPPER LIMB-4th T. 



Ike muMiilar attachmenli of the 

BONES of the HAND & WRIST —AreMfoUowi:- 

Plalform - Two mmclefl : 

Flexor Carii Ulmaris. 

AbdmcUfr Minimi Digiti, or Pin-PJuOmHtemL 
!nrapezllim - Three maacles : 

Abductor PolUcis, or Trapeno-PkaUmgttU - Bidge on anterior mutaM. 

OMorutu Pollicit, or TrapeMO-Metacarpal - IVont of the bone bolow the fIdDI. , 

FUxor Brevi* Pollicit, or Trm^xo^arfo-PfuOaHgeal (Outer Head) - Lowe^ part of the bona. 
Ttapezoides - One muscle : 

Flexor Brevis Pol/ids or Tra^to-Carpo-Phalangeal (Outer Head). 
Os TWftgnww* - One muscle : 

Flexor Brevi* PoUicis, or Tra^zo-Carpo-Pkalangeal (Outer Head), 
Os nndform - Two muscles : 

Flexor Brevis Minimi Dipti^ or Uuci-Phalangeal - Uniform process. 

Opponent or Adductor Minima Digiti, or Unci-Metacarpal - Undform proceH. 

mnt Metacazpal Bone - Three muscles : 

Opponent PoiHcit or Trapezo-Metacarpal - Whole length of outer border. 

Extensor Ossis Metacarpi PoUicis - Back of base. 

First Dorsal Interosseous Muscle, or Abductor Indicis - Back of outer side of shaft. 

Saoond Metaoazpal Bone - six muscles : 

Flexor Carpi Radialis - Fh>nt of base. 

Extensor Carpi Radialis Longior - Back of base. 

Flexor Brevis PoUicis, or Trapeao-Carpo-Phalangeal (Inner Head) - Lower part of front Of base. 

First Palmar Interosseous - Anterior or palmar naif of inner surfisoe of shaft 

First Dorsal Interosseous - Whole of outer surface of shaft. 

Second Dorsal Interosseous - Posterior or dorsal half of inner sur&ce of shaft. 

Third metacarpal Bone - Six muscles : 

Flexor Carpi Radialis - Front of base. 

Extensor Carpi Radialis Brevior - Back of base. 

Flffor Brevis PoUicis, or Trapezo-Carpo-Phalangeal (Inner Head) - Lower part of front of base. 

Adductor Poinds, or Metacarpo- Phalangeal - Lower two-thirds ol anterior surface of shaft. 

Second Dorsal Interosseous - Whole of outer surface of shaft. 

Third Dorsal Interosseous - Whole of inner surface of shaft, 

Vonrtli Metacazpal Bone - Three muscles : 

Second Palmar Interosseous - Anterior or palmar half of outer surface of shaft. 
Third Dorsal Interosseous - Posterior or dorsal half of outer surface of shaft. 
Fourth Dorsal Interosseous - Whole of inner surface of shaft. 

Fiftli Metaroaipal Bone - Five muscles : 

Flexor Carpi Ulnaris - Front of base. 

Extensor (farpi Ulnaris - Back of base. 

Adductor or Opponent Minimi Digiti, or Unci-Metacarpal^ Whole length of inner border of shaft 

Third Palmar Interosseous - Anterior or palmar half of outer surface of shaft. 

Fourth Dorsal Interosteout - Posterior or dorsal half of outer surface of shaft. 

First Phalanx of Thumb - Four muscles : 

Abductor Pollicit or Trapezo-Phalangeal - Outer side of basa 

FUxor Brevit PoUicis or Trapezo^arpo-Phalangeal - Either side Of base, a sesamoid bone 
Adductor PoUicis or MetacarPo-Phalangeal - Imier side of basS*^ d«^«loped in each tendOD. 
Extensor Primi Intemodii PoUicis - Back of base. 

First Phalanx of Index Finger - Two muscles. 

First Dorsal Interosseous - Outer side of Imse. 
First Palmar Interosseous - Inner side of base. 

FirsL Phalanx of Middle Finger - Two muscles: 
Second Dorsal Interosseous - Outer side of base. 
Third Dorsal Interosseous - Inner side of base.. 

First Phalanx of Ring Finger - Two muscles : 

Second Palmar Interosseous - Outer side of base. 
Fourth Dorsal Interosseous - Inner side of base. 

First ^alanx of Little Finger - Three muscles: 

Abductor Minimi Digiti or Pisi-Phalangeal - Inner side of base. 
Sffl^S^^^ ^*^^»*' DigiH or Unci-Phalangeal - Inner aide of 
Third Palmar Interosteout - Inner side of bsiCi 

Second Phalanx of Thumb - Two muscles ; 

Flexor Longut PoUicit - lYont of base. 
ExtentorSecundi Intemodii PoUicit - Back of base. 

Second Phalanges of Four Inner Fingers - Two muscles each : 

Flexor Subhmit Dtgttcrum - A slip to either side of shaft. 
Extentor Communtt Dfgitorum {Middle tUp) - Baok of Base. 

^niird Phalanges - Two muscles each : 

Flexor Profuudut Digitorum - Front of base. 

Extentor Communis Digitorum {Both lateral tlips) - Back of basa 
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MUSCLES ATTACHED to BONES of LOWEB LIMB—lst T. 



The mnscles attached to the 

IMHOHZNATE BONB — Are thirty.two in number, and are attaobed ai foUons: <- 

Zlinm -Thirtewi:- 

GluitHs Maximus - Superior onrred line on doranm ilii and rough enrfkoe between it 

it poeterior fifth of orest. 
Gluteus. Medius - Dorsum ilii A outer lip of orefft between raperior A middle onrred lines. 
Gluteus Minimus - Dorsnm ilii between middle A inferior onrred lines. 
Rectus Femoris (Reflected Tendon) - GrooTO above brim of aoetabnlom. 

(Straight Tendon) - Anterior inferior spine. 
Jliaeus - Iliao fossa £ inner lip of crest. 

Sartorius - Anterior superior spine & upper half of notch below it. 
Tensor Vagista Femoris - Anterior superior spine ft anterior fifth of outer lip of erest. 
Obli^us Sxtemus - Anterior half of outer lip of orest. 
Latissimus Dorsi - Posterior half of outer lip of crest. 
Internal Oblique - Anterior two-thirds of middle lip of orest. 
Transversalis - Anterior three-fourths of inner lip of orest. 

Quadratus Lumborum - Posterior part of inner lip of orest for about two or three inches 

in front of erector spinse* 
Erector Spina - Posterior superior spine ft posterior fifth of inner lip of orest. 

IflCllilLXn - Fourteen: - 

Gracilis - Inner margin of ascending ramus. 

Adductor Magnus - Ascending ramus ft outer side of tuberosity. 

Obturator Extemus - Circumference of obturator foramen. 

T^ansversus Ferinai - Inner ft fore part of tuberosity. 

Erector Penis or Cliioridis - Pubic arch ft fore part of inner side of tuberosity. 

Obturator Intemus - Whole of inner surface of true pelris in front of and behind ob« 

^ ,, c ^ • -». tnrator foramen. 

Gemellus Superior ^ 

Levator Ani ^ - Spine. 

Coccygeus j 

Cemdlus Inferior - Upper part of outer ]ip of tuberosity. 

Quadratus Femoris - Whole length of outer lip of tuberosity. 

Biceps (Long Head) - Lower ft inner of the two surfaces on baok part of tuberosity. 

Semitmdinosus - Lower ft inner of the two surfaces on back part of tuberosify. 

Semimemhranosus - Upper ft outer of the two surfaces on back part of tuberosity. 

Fnbes - TweWe:- 

Foctineus - Ilio-pectineal line ft surface in front of it. 

Adductor Longus - Front of body immediately below the orest ft close to angle. 

Adductor Breois - Front of body for about two inches below adductor longus ft between 

^ ,, ., - ... .; graoilis ft obturator eztemuB. 

Adductor Magnus -Lower part of descending ramus. ° 

Gracilis - Inner margin of ramus ft lower half of inner margin of body. 

Obturator Extemus - Circumference of obturator foramen. | 

Obturator Intemus - Whole of inner surface of true pelris in front of ft behind od« 

„ ^ . . . . ^ tnrator foramen. 

Rectus abdomtnts ) 

fynmidalis \ -Crest 

Conjoined Tend, ofint. Oblique &» Transv. J 

Levator Ani - Back of body. 
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MUSCLES ATTACHED to BONES of LOWER LIMB— 2nd T. 



The mnscles attached to the 



nSMUB — Are twenty.foar in number, and are attached as follows : - 

Vastus Exterrms - Anterior border of great trochanter it horisontal ridge on its outer snr* 
face; rongh line from great trochanter to linea aspera; whole length of outer lip 

of linea aspera and line from linea aspera to outer condyle. 

Vastus Intemus <- Line from inner aide of neck of femur to linea aspera ; whole length of 

inner lip of linea aspera h line from linea aspera to inner oondyle \ inner surface. 

Crureus - Anterior & outer surfaces from anterior intertrochanteric line to within a few 

inches of condyles. 
Taking the yastus intemus & the crureus as forming but one muscle, and 
describing the Quadric^s extensor femoris as a Triceps^ we may say that tlie 
** YASTUS INTEBNUS" arises from: - line from inner side of neck of femur 
to linea aspera; whole length of inner lip of linea aspera ft line from linea 
aspera to inner oondyle ; nearly whole of inner^ anterior and outer surfaces of 

shaft of femur. 
Suierureus - Lower part of anterior surface 4 
Psoas Magnus - Lesser trochanter. 

Iliacus -upper part of line from trochanter minor to linea aspera in front of pectineal. 
FectUteus - Upper part of line from trochanter minor to linea aspera, ft into the bone be« 

hind trochanter minor. 
Adductor Longus - Middle third of inner lip of linea aspera between Tastus internus ft ad- 
ductor magnus. 
Adductor Bretns - Upper part of linea aspera ft lower part of line from it to lesser tro- 
chanter below ft behind peotineus. 
Adductor Magnus - Lower part of liUe from great trochanter to linea aspera, whole length 
of inner lip of linea aspera ft line from it to inner oondyle; by a strong tendon 

into tnberole at npper ft back part of inner condyle. 

Biceps (Short Head) - Whole length of outer lip of linea aspera between adductor magnus 

ft yastus eztemuB, and from inferior external division of linea aspera to within 

twoinohes of outer condyle. 
Gluteus Maximus - Bough line from great trochanter to linea aspera. 
Gluteus Medius - Oblique line on outer surface of great trochanter. 
Gluteus Minimus - Anterior border of great trochanter. 
Pyriformis - Posterior part of upper border of great trochanter. 
Obturator Intemus - Upper border of great trochanter in front of pyriformis. 

fti/^fe^' } lndireotl7, by joining tendon of foregoing. 

Quadratus Femoris - Upper part of linea quadrati on back of great trochanter. 
Obturator Extemus - Digital fossa. 

Gastrocnemius - Depressions at upper and back part of condyles, and lower part of the 

two inferior divisions of linea aspera. 
Plantaris - Lower part of outer division of linea aspera. 

Po^iteus - Anterior ft deepest part of groove on outer side of outer oondyle of femur 

below tubercle for external lateral ligament of knee*jointi» 
Semimembnmosus - Posterior ft upper part of outer oondyle. 
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MUSCLES ATTACHED to BONES of LOWEB LIMB-3rd T. 



The mofloles attached to the 



TIBIA — * Are ten in number^ and are attaohed ai foUowst - 

TUialit AniUus - Onter tnberoeity A upper two*thirds of outer Borfaoe of shaft 
Exiemor Lomgms DigUpmm - Outer tuberositj. 

Sartorius - Upper part of inner surface of shaft oovering tendons of gracilis it semiten- 

dinosua. 
Gracilis - Upper part of inner surface of shaft above semitendinosus, and beneath sartorius. 
SemitemUnosus - Upper part of inner surface of shaft below gracilis it beneath sartorius. 

Semmimbranosus - Posterior part of inner tuberosity; groove on inner side of inner 

tuberoaitj. 
PepliUus - Inner two*thirds of triangular surface on back of upper part of shaft. 
Sol€us - Middle third of inner border, and oblique line on posterior surface of shaft. 

Flexor Lomgms Digitorum - Posterior surface of shaft below oblique line A intemallj to 

attachment of tibialis posticus. 
Tibialis F^tiats - Posterior surface of shaft below oblique line A externally to attach- 

ment of flexor longus digitorom. 

FIBTTLA — Are nine in number, and are attaohed as follows: • 

Extensor Longus DigUorum - Upper three-fourths of anterior surface of shaft. 

Extensor Proprius PoUicis - Middle two-fourths of anterior surface of shaft internally to 

extensor longus digitorum. 
Peroneus Tertins - Lower fourth of anterior surface of shaft. 

Peroneus Longus - Head A upper two-thirds of outer surface A of anterior it posterior bor. 

ders. 
Peroneus Brevis - Lower twd^thirds of outer surface of shaft, passing upwards in a pointed 

process breath pezoneua longub 
Biceps - Outer side of head. 

Soleus - Back of head it upper third of posterior surfaoe of shaft. 
Plexor Longus PolHeis - Lower two-thirds of posterior surfaoe of shafts 
Tibialis Posticus - Upper three-fourths of inner surface of shaft. 
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MUSCLES ATTACHED to BONES of LOWEB LIMB-4th T. 



08 Oalols - Xigfat mnielM: 

(^trocnemhu, PloHtarit, S^Uut - Loww part of posterior nirf Ace. 

Extensor Brtvu Digitantm - Upper and outer loifaoea of sraater orooaaa. 

J'-lexor Bmris Digiforum - QreAer taberoilty. ""^"^ "" snww proeesa. 

Abductor PoUicU - Greater tal>eroalty internally to foregoing. 

AUitctarMimfmiDiHh'lM^tnheaNM^^ greater tabeorodty in fhmi of flexor te«vto 

Pltxor Accessomu - Uiner ^ nnder niifaoea in fh>nt of tobeioaitiei. ^^ •»'»»- 

Soaplioid - One mnade : 

TUnaUs Patiiau - Taberodtj. 
Cu1x>!d - One nuucle : 

PUxarBrwvisPollicis'limajfaxicixadamaUuot. 

Internal Cnneif onn Bone - Two miuciea : 

Tibialis Anticus - Front part of inner it under lorfkcei. 
TiUaOs Posticus - Back part of nnder smface. 

External Cimelfonn Bone - Two muclea : 

Tibialis Posticus - Under lorface. 
Fkxor Brofis PolUcis - „ 

nrst Metatarsal Bone -Three mnaclea : 

Tibialis Aniicus - Inner side of base. 

Peroneus Loutus - Oater side of base. 

Pint Dorsal Jnterosseoms'Vppm or dorsal half of oater nnfkoa of ■ h^n . 
Second Metatarsal bone - Three muscles : 

First Dorsal Interosseous - Whole of inner sorfaoe of shaft. 
Second Dorsal Interosseous - Whole of outer surface of shaft. 
Adductor PolUcis - Under surface of base. 

Third Metatarsal Bone - Four Muscles : 

First Plantar Interosseous - Lower or plsntar half of inner surface of shaft 
Second Dorsal Interosseous - Upper or dorsal half of iniMr Mirf*i^«i nf »h»f ^ 
Third Dorsal Interosseous ~ Whole of outer surface of shafL 
Adductor PolUcis - Under surface of base. 

Fourth Metatarsal Bone - Four muscles : 

TJkird Dorsal Interosseous - Upper or dorsal half of inner surface of shaft 
Second Plantar Interosseous - Lower or plsntar half of inner surfkoe of •^»H , 
Fourth Dorsal Interosseous - Whole of outer SOCf aoe of »^^ - 
AcUuctor PotUcis - Under surface of base. 

Fifth Metatarsal Bone - six muscles : 

Peroneus Brevis - Outer side of base. 

Peroneus Tertius - Upper surface of base. 

Flexor Brevis Minimi Digiti - Under surfkce of base. 

Traauversus Pedis - Under surface of head. 

Fourth Dorsal Interosuous - Upper or dorsal half of inner surftuse of diaft. 

Third Plantar Interosseous - Lower or plantar half of inner su rf arrft of shaft. 

First Phalanx of Oreat Toe - Five muscles : 
Abductor PolUcis - Inner side of base. 
Flexor Brevis PolUcis - Inner & outer sides of base 
Adductor PolUcis - Outer side of base. 
Transversus Pedis - „ 

Extensor Brevis DigUorum (Innermost Tendok) - Outer Side Of base. 

First Phalanx of 2nd TToe - Three muscles : 

First Dorsal Interosseous - Inner side of base. 
Second Dorsal Interosseous - Outer side of base. 
First LumbricaUs - Inner side of base. 

First Phalanx of 3rd Toe - Three muscles : 

Third Dorsal Interosseous - Outer side of base. 
First Plantar Interosseous - Inner side of base. 
Second LumbricaUs - Inner side of base. 

First Phalanx of 4th Toe - Three musdes : 

Fourth Dorsal Interosseous - Outer side of base. 
Second Plantar Interosseous - Inner side of base. 
Third LumbricaUs - Inner side of base. 

First Phalanx of 5th Toe " Four muscles : 

Abductor Minimi Digiti - Outer side of base. 
Flexor Brevis Minimi Digiti - „ 

Third Plantar Interosseous - Inner side of base. 
Fourth LumbricaUs - >, 

Seoond Phalanx of Qreat Toe -Two muscles: 

Extensor Pro^rhts PolUcis - Upper surface of base. 
Flexor Longus PolUcis - Under surface of base. 

Seoond Phalanges of Four Outer Toes - Two musdea: 

Extensor Longus Digitorum - Upper surface of base. 
Flexor Brevis Digitotum - Sldea of shaft. 

Third Phalanges of Four Outer Toes - Two mnaclea : 

Extensor Longus Digitorum - Opper sorfaoe of base. 
Flexor Longus DigUmmsm. - Uader suifMe of base. 



JOINTS AND LIGAMENTS 
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THE CLASSIFICATION of JOINTS. 

The jomtB 111*7 be divided into: 

EnTNABTHBOSES ** The bonee are lauBoreablj interlooked, and are in almost unme- 

diato oontaet^ being aeparated onlj by a thin layer of perioeteom termed the 
enteral ligament^ and, at the baee of the aknll, by a thin layer of cartilage. -The 

▼arieties are the : 
Sntont Vera - The bonee preaent a aeriea of prooewe e ft indentations, which fit in 

with eaoh other. The sabTarieties are Uie : 
S. Ddrata - The interioeking prnneaeoe are large ft ramified. - Ex.: Sagittal dr* 

lambeid sutures* 
8. SnJtATA - The interlocking proee es e e are smaller ft more regular. - Ex. : Tem^ 

forary suiure in middU line of frontal bone. 
8. LuiBOSA. -The artienlar snHaces are more or less bevelled, and one oyerlaps the 

other. - Ex. ; Fronio-paridal suture. 
Sntnia Notha or False Butlire - A mere apposition of rongh surfaces. - The 

snbTarieties are the : 
8. SquAif OSA - Considerable overlapping of eztensively berelled surfaces. - Ex. : 

TemforO'parietal suture* 
8. HiUtxosiiCA - Apposition in the mesial line of two symmo^oal ft vertically cnt 

soriaces. - Ex. : Articulatum between the two halves of the upper jaw* 

Bchixidyldsis - A thin plate of bone is received into a deft formed by the separation 
of the two plates of another bone. - Ex. : Articulation of the rostrum of the sphenoid 

with the vomer* 
Gomphosis - The implantation of the teeth into the alveolar processes. 

AUFHIARTHROSBS — The bones are bound together almost immoveably by means of 

thick plates of fibro-cartilage extremely adherent to each bone, and by strong 
external ligaments. In some oases the articular surfaces are partly covered by 
a thin layer of cartilage, and are partly lined with synovial membrane. The 
one class of amphiarUmwes resemble the synarthroses, the other class resemble 

the diarthroses. 

DIABTElROSBS ~~ The bones are bound together by means of external lig^aments lined 

with synovial membrane, and the articular surfaces are covered with cartilage. 
Plates or rings of fibro-cartilage are sometimes included within the articular 
oavlty, which cavity they occasionally divide into two distinct parts. - The 
arthrodisD having recently been subdivided by Cruveilhier into arthrodiao proper, 
condyloid articulations, ft articulations by reciprocal reception, the varieties of 
the diarthroses may now be enumerated as follows (in the order of decreasiDg 
variety ft decreasing extent of the movements they admit) <- : 

Kxiarthroses - Globular head received into a oup-shaped cavity. Well defined capsu- 
lar ligament. The movements are fiexion, extension, adduction, abduction, 

circumduction, ft rotation. - Ex : Hip-joints 

ArtionlatioXlS by Reciprocal Reception - Articular surfaces inversely convex in 
one direction ft concave in the other. Capsular ligament less perfect ft complete 
than in the enarthrcses. The movements are flexion, extension, adduction, ab- 
duction, ft circumduction; there is no of axial rotation. - Ex: Articulation of the 

metacarpal bone of the thumb with the trapezium. 

Condyloid Articnlations - Ovoid articular head, or condyle, received into an 
elliptical cavity. Strong anterior, posterior ft lateral ligaments. Flexion ft ex- 
tension very firee; adduction, abduction ft circumduction, rather less so; no 

axial rotation . Ex : Wrist joint. 

Gin^ymi '-Trochlear surface on the one hand, cavity of reception to correspond, on 
the other. Strong lateral ligaments; anterior ft posterior ligaments but 

slightly marked. Flexion ft extension only. Ex : Elbow jjint. 

Diarthroses Rotatorii - Pivot-like process turning in an osteo-fibrous ring, or 
osteo-ftbrous ring rotating upon an axial process. Botatory movements only. 

Ex : SupaHor 6* inferior radio'ulnar articulations. 

ArthrodiSB Proper - Articular surfaces flat or nearly so. Thin ft loose capsules. 
Only gliding movementSi which movements are never very extensive. Ext 

Acromio^eleancular articulation. 
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TEMPOBO-MAZILLARY ABTICULATION 



Is ft double or bilateral ooadjloid ardMlation (CmTellhier) eomprised between the condjlet oi 
the lower jaw, on the one hand, and the anterior root of the sygoma A anterior part of the 
glenoid caTity, on the other. The artionlation is divided into two hj an interartionlar fibro- 
oartilage, and preBonts two oynorial mooBbranes, of which the npper one is the largest & 
loosest. The interartionlar fibrocartilafo is thiokest at the periphery, especially behind; 
its npper snrfaoe is oonoaTO-oonTez from before backwards; its nnder surface is concave; 
its oironmferenoe is oonneoted externally to the external lateral ligament, internally ft in 
front to the tendon of the external pterygoid. - Occasionally it is perforated in the centre, 

the two synovial membranes then oommnnioating. 



LZG AMENTS - Are : 

Capsular ■- Thin ft loose I from 

Cireumferenci cf glenoid emniy 6* emineniia artieularis to 
Neck of condyle. 

ZSztemal Lateral - Broad band downwards ft backwards from 
Outer surface &* tuSercle oftygoma to 
Outer surface ^posterior border of neck of condyle* 

Xntemal Lateral - i«ong & thin band from 

spine of sphenoid to 

Inner margin of dental foramen. -It is related externally to the external pterygoid 
muscle, internal maxillary artery, and inferior dental vessels ft nerve. 

8tylO"Mazillary - Long thin band of somewhat secondary importance from 
Apex of styloid process to 

Angle &* posterior border of ramus of faw^ where it spreads ont considerably 
and marks the separation between parotid ft submaxillary glands. 

MOVSMSSNTB ~ Are depression, elevation, projection, retraction, lateral displacement ft oir* 

enmdnction. In slight movements of elevation ft depression the condyles simply 
rotate on a transverse axis npon the interartionlar fibrocartilages. In more 
extensive movements not only do the condyles rotate as above, bnt they also pass 
forwards with the interartionlar fibrooartilages npon the eminentias artion. 
lares, the displacement being dne to the laxity of the superior synovial mem- 
brane ft to the action of the external lateral ligament. This displacement 
also takes place on the two sides alternately in the lateral or grinding move- 
ment of the jawj and on both sides simultaneously in the projection of the 

jaw forward^. 
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ABTICULATIONS of the VEBTEBRSI. 



The TertebnD ai^ joined together by ihetr bodiei^ artumlar prooeeief, lAmiiuB, spinou prooossei, 

Si tnuiiTene prooeaaeSi 

BODIES *— Form ft Beriei of amphiarthrodial artienlatioiui, and are joined together bj: - 
Intervertebral Discs - Lentionlar disos of fibro-oartUage firmlj adherent to the 

Tkm plates of cartUage^ which cover upper &* under turfaca of bodies ofadjomii^ vaitbrm. 
They inoreaae in thioknen from aboTO downwards, and form ooUeotiTely 
abont one.fonrth of the length of the spine. Thej are tiiifdcest in front in the oer- 
▼ioal A Inmbar regions, behind in the dorsal region. Their doamferenoe ii 
oloselj oonneoted in front & behind to the anterior & posterior oommon ligaments; 
latently thej form part, in the dorsal region, of the artionlar oarities for tbe 
heads of the ribs, and giro attachment to the interartionlar oosto-Tertebral ligs- 
ments. - Their central part oonsists of a soft pnlpy mass, which is a remnant of 
the chorda dorsalis, and in which a small synoTfal carity is found (Lnehks). 
Their enter half or more oonsists of alternate concentric lamino of fibroos tinne 
ft of cartilage, of which lamine the more superficial ones tend to balge ontward?, 
and the deeper ones te bnlge inwards; the strands of the fibrous lamina are 
mainly oblique, and are inclined so as to cross each other in the a^jaoeut lamina. 

Anterior Comnion Ligament ■- Broad ft strong band covering front of bodies, and ex- 
tending from 
/fVff/ of body of axis to 
Prondnent margins of bodies of vertebra &* intervertebral discs down to sacrum. 

Thickest in dorsal region, in median line, ft opposite middle or eoneafe 
* part of the bodies. Its deepest fibres are short, and extend from one Tertebra to 

the adjoining one; its intermediate fibres extend over two or three yerfcebre; its 

superficial ones over four or five. 

Posterior Common Ligament - strong band, thicker but narrower than foregoing, ex- 

tending from 
Bach of body of cuds, where it is continuous with oocipito^axoid ligament, to 
IrUervertebreU discs &* margisu of the vertebra chum to the sacrum* 

Broadest in the neck, where it corers almost entirely the bodies of the verte- 
brae, but, in tJie dorsal ft lumbar regions, broad at its points of attachment onlji 
and narrow opposite the centre of the bodies. Separated from central pari ol 
bodies by the renra basis veiiebrsB, and from the dura mater of the cord, hj t^ 

little loose conneotiTO tissne. Ooftaiats, as foregoing, of long superficial & of J{°^ 

deep fibres. 

ABTICULAB PROCESSES — Form • series of arthrodial articulations, and are joined to- 

geiher bj 

Capsular Ligaments - Thin, irregular, looser in the oervical than in the dorsal & l^^^^' 

Contiguous margins of the articular processa^ -of which processes the superior ones look 
backwards ft upwards in the cervical region, backwards ft outwards in the dorsal, 
backwards ft inwarda in the inmbar. where they are oonoavo ft farther apart 

than the inferior ones. 

Ii AMINiES — Are joined together by the 

Litfamenta Snbflava - Highly elastic bands placed, one on each side, between the ad- 
. . , ^, . ^ >, . X * joining lamiw^iand extending from 

Antertor surface viewer border ofiamtna above to • » ^ 

Posterior surface 6* upper border of lamina below. V *: and 

They are made up of nearly vertical bands of yellow elastio Jprous tissue, » 
are best seen from interior of spinal canaL They are thin, ^r(^*|??^t^^ 
cervical region, thicker, shorter ft narrower in the dorsal reg^i '"f^?!!, 

narrowesii^ "*® iumwr- 

SPINOUS PROCESSES — Are joined together by : ' 

InterspinoOS Ligaments - Host doToloped in lumbar region, least in oervi^ OooneoK 
AdjacetU margins rf adjoining spina, . 

Supraspinous Ligament - Strong fibrous cord intimately blended with Afe^^^ 

aponeuroses, and thipkest in Inmbar region?^^^ 

Apices of spines from 7th cervical to sacrum* Mnvmrvis 

It consists of long superficial ft of short deep fibres, and is <'on^iiiii<^rerof 

by the ligamenium nucha to the external occipital protuberance ft to thc^^ ^^ 

the six apper oerrical Tertebrm; the ligamentum nuohse is however ''elaf^DtaiD 

in man, in whom it is reduced to a kind of intermuaoalc^^^^' 

TRANSVERSE PROCESSES — Are joined together by the 

Intertransverse Ligaments - Host developed in the dorsal region, where t^ea- 
short rounded oords connected with the deep muscles of the back, ^hm^oa. 
bxanous in the lumbar region* Insignificant or wanting in the oeryjoal^^^ti 

Adjacent margins of adjoining transverse processes, ^ 

M. — See next Tablet for articulations of the ^tav first tertebrn. 
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ABTICULATIONS of the CRANIUM with the SPINE 

Are the ^d^Uo^atlmd and oedfiUo-cxM artionlationiy from whioh. ariionlaiions the atlihaxmd 

articulation cannot well be eeparated. 

OCCIPrrO-ATLOID ARTICULATION — Connsta of a double arthrodia between 

condyles of oodpital and snperior articular snrfaoee of atlas; the condyles being 
oonyex from before backwards A inwards and looking downwards & outwards, and 
the articular surfaces of the atlas being concave from before backwards & inwards 

and lookmg upwards A inwards. The ligaments are : - 

OftpsnlET - Two, Thin & loose; surround the arthrodial articulations. The synovial 

membranes of these articulations often communicate with that of the 
AiL^ s*j. Axiij m_- syndesmo-odontoid articulation. 

Ant. Oocipito- Atloid - Two : ' 

SuFBBViciAL - Strong rounded cord from 

Basilar process to - Anterior tubercle of atlas* 
Dkbp - Thin & oroad membrane from 

Anterior margin of foramen magnum to - U^^^ border of anterior arch of ailau 
Post. Ooolpito-Atloid - Thin h broad membrane from 

Posterior margin of foramen magnum to - Up^ border of posterior arch of atlas* 
It 18 perforated on either side by vertebral artery & suboccipital a. 
Lateral Ocoipito- Atloid - Two. Stlrong bands from 

Jugular process to - Base of transverse process of atlas. 

OOCIFITO-AXOID ABTIOULATION — Ko direct contact between the two bones, 

but the two bones are firmly connected together, nevertheless, by the following ligts : - 

O0ClpitO*Azoid - strong broad band expanded superiorly, and which may be considered 

as a continuation upwards of the posterior common ligament of the bodies 

ofthevertebr»; from 

Basilar groove of occipital^ where it becomes continuous with dura mater of 

skull, to - Posterior surface of body of axis, - It oovers and conceals the 

^s«a.^j. A.,f«, ^ ,x ,- -.. cruciform ligament. 

OOCipito-OdoXltoid - Three, two lateral a one median. 

Latbbal Occifito-Odoktoid OB Check Lioamewts - Strong rounded cords from 

Rough depression on inner side of condyles of occipital to Sides of odontoid pr, near its apex* 

Median ob Subpensobt Occipito-Odoktoii) Ligaxent - Strong band from 

Anterior margin of foramen magnum to - Apex of odonioid process, - This band is 

situated between, bt blended superiorly, with deep anterior occipito*atloid 

ligt., on the one hand, k upper fasciculus of cruciform ligt. on the other. 

Ybsltical Fasciculus of Cbucifobx Liot. - Y. below. 

ATLO-AXOID ABTIOULATION — Ib a complex artloulaUon consisting: L of a 

double arthrodia between the articular processes, the articular surfaces of whioh 
are large, flat, circular, and inclined downwards & oatwards. 2. of a double diar- 
throeis rotatorius between the anterior & posterior sarfaoes of the odontoid process, 
on tiie one hand, and the posterior & anterior surfaces respectively of the anterior 
arch of the atias & of the transverse ligament, on the other hand, (atlo-odontoid & 
syndesmo-odontoid articulations, Oruveilhier). The ligaments are : - 

Capsular - Two. Thin, loose, strongest externally % surround the two arthrodia. 

Ant. Atlo-AxoU -Two : 

SuFBBFiciAL - Strong rounded cord from 

Anterior tubercle of atlas to - Base of odontoid proccess ^ front of body of axis, 
Deef - Thin & broad membrane from 

Lower border ofanterior arch of atlasio - Baseof odontoid process &* front of body of axiu 

Post. Atlo-Axoid - Thin & broad membrane from 

Lower border of posterior arch of atlas to - Upper border of lamina of axis, 
TraZUKVOrse - strong transverse band, broadest in middle, whioh divides ring of atlas into 

a small anterior part, in which anterior part the neck of the odontoid 
process is firmly constricted, and a much larger posterior part, which 
transmits the cord & its membranes & the spinal accessory nerves. It 

is attached od each side to a 



lUl 

tbc 

Q^, Tubercle on inner surface of lateral mass of atlas - Its anterior surface is lined with 

synovial membrane of syndesmo-odontoid articulation. From its upper 

& lower borders, or rather from its posterior surface, are given off two 

9re^ fasciculi, which pass upwards & downwards to be attached, the one to the 

Tbio basilar groove^ the other to posterior surface of body of axis ; with the trans- 

rri^'^ verse band, these vertical fasciculi torm the cruciform ligament. 

^ The synovial membrane of the syndesmo-odontoid articalation often 

communicates with one or both of those of the oooiplto-atloid arthr-'''— 
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ABTICULATIONS of the BIBS 

Are four arthrodin, the epdO'^verUbralt catta-irannferse, ckotulro^steniai, 4 ehmdrO'<kimdrdl^ ci which 

ftiihrodin the ffant Is a double one, while the two lait ones tarn f!reqiieDtlj more or lees 

imperfeot 4 defioleiit in ■yoovial membranes. •To the above artionlations most be added the 

gkemdro^eostal artioiilatioiiSy which may be ooniidered aa dhninntiTe ijnarchroiea. 

« 

GOBTO-VEBTEBBAL ABTICULATIONS — Are double arthrodin between the heads 

of the riba 4 the bodies of two adjoininsr Tertebrm ; the Ist, 11th, k 12th are, howerer, 
■ingle arthrodi»y since the corresponding ribs articalate with one Tertebra only. - 

The Ugaments are ; 
OapSOlar - Thin; sarronnds articniar surfaces. 

Ant. Costo- Vertebral - Forms three fascicnli from 

Front of head of rib \^ - Bodies of vertebra above &• below and to intervertebral disc. 

Interartlcnlar Costo-Vertebral-From 

Crest on keetd ofribXx^ - Intervertebral disc, diriding articniar carity into two. 

In the 1st, 11th, h 12th costo- vertebral artionlations there is no interar* 
ticnlar ligament, and the anterior ligament is attached only to the verte- 
bra above. 

OOSTO-TBANSVEBSE ABTICULATIONS — Are ten arthrodial articulations between 
^ the tubercles of the ten upper ribs 4 the transverse processes of the lower of the two 

vertebrsB, with which the head of the corresponding rib articulates. -The ligaments are : 

Post, or Est. Cdsto-Transverse - From 

Apex rf transverse process to - Hough outer part of tubercle of rib. 

Middle or interosseous Costo^Transverse- Formed of short fibres from 

Front of transverse process to - Back of neck of rib* 

Ant.^ Snp., or Long Costo-Transverse - From 

Vpper border of neck of rib to - Lower border of transverse process of the vertebra above. 

The 11th 4 12th ribs are connected to the corresponding transverse 

process by a thin & ill-developed middle or itUerosseous ligament, and to the 

transverse process of the vertebra above by a well developed anterior or 

superior ligament (Omveilhier). - There is no anterior or saperior ligament 

connected with the 1st rib. 

OHONDBO-BTEBNAL ABTICULATIONS — Connect the extremities of the seven first 

costal cartilages to the margins of the sternum. The first chondro-stemal articula- 
tion may be considered as a synarthrosis ; it presents no synovial membrane. The six 
others are arthrodiss; these arthrodisa are all single arthrodiss (Gray), except the 
second & third, which latter are divided into two by interarticular ligaments; in early 
life, however, according to Quain, they are all of them, usually, double arthrodisd, 
excepting the 7th. In advanced age all the synovial membranes disappear, and the 

cartilages join with the sternum. -The Ugaments are: 
Cftpsnlar - Thin, blended with anterior A posterior ligaments. 

Ant. Chondro-Stemal - ^^ thickest, radiates from 

Front of costal cartilage io - Front of sternum. 
Post. C]lOndro*8ternal ^ Thinner, radiates similarly from 

Back of costal cartilage to - Back of sternum. 

Cbondro-XipllOid *- ^^^ band from 

Front of xiphoid appendix to - Front of 1th 6* sometimes of^th cartilages. 

Interarticular - From 

Crest of costal cartilage Ui-- Point of function of primitive segments of sternum* -Exists 
in the 2nd articulation only (Gray), in which it is attached to the cartil- 
age between manubrium & gladiolus ; usually exists, in early life, in all the 

joints except the 1st db the 7lh (Qnaln). 

CHONDBO-CHONDBAL ABTICULATIONS — ^^ fon^ w five imperfect arthrodlso 

which join the costal cartilages from the 5th or 6th to the 10th ; the synovial mem- 
branes & the articular facets are often wanting, however, in the first articulation and 

in the one or two last - The ligaments are : 
Capsnlar - Thin, strene^hened by a few fibres termed 
Intercostal. - Which latter extend from one cartilage to the other. 

OHONDBO-COSTAL ABTICULATIONS — Oater extremity of each costal cartilage 

is received into an oval depression on end of corresponding rib, and the rib & the car- 
tilage are bound together by the blending of the periosteum h perichondrium. 
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ABTICXTLATIONS of the PELVIS. 



SACRO-ILIAG ARTICULATION or SYNCHONDROSIS — bu 

amphiarthrosis between oontigaoiis snrfaces of saomm & ilinm, the anrionlar por« 
tions of which surfaces are corered with plates of cartilage separated by a little soft 
pnlpj tissue, and, in the pregrnant female, by a em all synorial oayity. The liga* 
xnents are the anterior A posterior saoro-iliao ligaments, from which the greater & 

lesser sacro-soiatic ligaments cannot well be separated* 

Ant. Saoro-Iliac Ligaxnent - Formed of thin irregalar fibres which connect the 
ArUerior surfaces of the two bones. 

Post. Sacro-Iliac Ligament - Consists of several strong & thick fibroui bands iirom 
Posterior rough portion of^ lateral suface of sacrum to 
Inner surface of that portion of iliumy which protects behind sacrum. 

One superficial fiiMoicnliui termed the 

Oblique Sacro-Iliac Ligament -Extends from 

Posterior superior spine of ilium to 
Bctck of third or fourth piece of sacrum. 

Great or Post. Sacro-Sciatic Ligament- Strong triangular band expanded at 

both ends and attached by its base to 
Posterior inferior spine or iiium^ and posterior surface 6* margins of sacrum <Sr» coccyx^ 

and by its apex to 
Inner margin of tuberosity^ and inner margin of ascending ramus of ischium. 

Lesser or Ant. Sacro-Sciatio Ligament - Thinner triangular band attached by 

its base to 
Margins of sacrum ^ coccyx in front offor^going, and by its apex to 
Spine of ischium. - It separates the greater A lesser sacro-sciatic foramina. 

PUBIC ARTICULATION or SYMPHYSIS PUBIS — b m amphur. 

throsis. The two oval articular surfaces are covered with plates of cartilage adher. 
ing firmly to the bones by means of small nipple-like processes which fit into corres- 
ponding depressions of the osseous surfaces. These plates are joined together by 
an interarticular fibro-partilage thicker in front than behind, and in the centre of 
which, at its upper A back part, is usually found a small synovial cavity. - The liga- 
ments are ; 
Ant. Pubic Ligament -Thick stratum of superficial oblique & deep transverse fibres. 

Post. & Sup. Pabic Ligaments - Consist only of a few scattered fibres. 

Inf. or Sub-Pubic Ligament - Strong fibrous arch attached to rami of pubes on 

, either side. 

SACBO-COCCYGEAL ARTICULATION — Simnar to articulations between 

bodies of vertebrae generally. - Presents : 
Interarticular Fibro-Cartilage - Which sometimes contains a small synovial oavity« 

Ant. Sacro-Coccygeal Ligament -From 

Front of sacrum to 
Front of coccyx. 

Post. Sacro-Coccygeal Ligament -From 

Margins of lower orifice of sacral canal to 
Back of coccyx. 

ARTICULATION of PELVIS with SPINE, or LUMBO-SACRAL or 

SAGBO-VERTEBRAL ARTICULATION. 

Similar to articulations between vertebrsd generally, but has two additional ligaments, 

viz^ 

Lxmibo-Sacral or Sacro- Vertebral Ligament - Strong, triangular, fasciculus 

from 
Lower and front part of transverse process of^h lumbar wrUb r a to 
Side of base of sacrum. 

Lumbo-niac or nio-Lumbar Ligament -From 

Tip of transverse process of fUh lumbar vertebra to 
Sach of crest qf ilium* 

A. 
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STEBNOCLAYICULAB ABTICULATION 



X> an artionlatloB bj reoiprooal reception (OmTeilbier) between tbe olaTionlar faeet of the 
stemnm & tbe inner extremity of tbe claTiole, or ratber, ae is remarked 1 7 Gosselin, between 
tbe claTicnlar facet of tbe itemnm & the inner sarfaoe of tbe interarticnl ar fibro^oartilage. 
Between tbeae two latter artionlar snrfaceB tbere is a most perfect reciprocal adaptation : - 
tbe eternal artionlar surface is oonoave from above downwards A outwards and conTez flrom 
before backwards ; the corresponding surface of tbe interarticular flbro-eartilage is ooncaTO 

from before backwards and oonyex from above downwards A outwards. 
Tbe interarticular flbro-oartilage divides tbe cavity of tbe articulation into two parts 
lined eaob of tbem by a separate synovial membrane. Tbe synovial membrane between 
tbe sternum & tbe interartionlar fibro-oanilas^e is the largest & loosest; it is prolonged 
between tbe contiguous artionlar surfaces of the clavicle & of the first costal cartilage. - 
The interartionlar fibro-cartilage is thickest at its circumference, especially above A behind; 
its inner surface, as aforesaid, is concave from before backwards db ooavez from above down- 
wards A outwards. Its outer surface is conoave, and is attached to the clavicle at its npper 
& back part. Its circumference is ilttached to tbe capsular & to the anterior & posterior 
ligaments^ and, inferiorly, to the cartilage of the first rib. - Occasionally tbe fibro*oartilage 

is perforated in tbe centre; the two synovial membranes then oommunieate. 

UQAHENTS-Arei 

C&psalar - Thin A ill-defined, from 

Circumference of inner extremity of clavicle to 
Margin of sternal articular facet. 

Ant. Stemo-Clavicalar - Strong & broad oblique band from 
Front of inner extretnity if clavicle to 
Upper ^ front part of first piece of sternum* 

Post. Stemo-Clavicular -Thinner & narrower ; obliquely from 
Back of inner extremity of clavicle to 
Upper 6* back part of first piece of sternum* 

Interclavicular - Thick flat band, which passes in a curved direction firom 
Upper part of inner extremity of one clavicle to 

Upper part of inner extremity of other, being closely connected with tbe npper 

margin of the sternum. 

eofito-Clavicnlar or Rhomboid - Si^ort flat cord from 

Upper &* inner part of cartilage of first rib to 
Rhomboid impression on under surface oj clavicle* 

This ligament belongs, properly speaking, not to tbe stemo-olavienlar 
but to the costo-olavicular articulation. It is usually described 
here, however, as it contributes materially to retain the clavicle in 
its situation. - Tbe oosto-olavicular articulation is, in fact, a part 
of tbe titerno.oIaTicalar, and the articulation of tbe inner extremity 
of tbe clavicle might well be called tbe stento<ottO'Cl4xvicular, 

MOYZMBNTS — ^^^ sterncclavlomlar or stemo-costo-olavioular articnlation admits of move* 

ments in every direction, oiroumduotion included, these movements 
are not extensive, however, being limited, by the connexion of the 
clavicle with the scapula & the npper limb. * The interartionlar 
fibro-oartilage moves with tbe inner extremity of tbe olaviole, gliding 

freely on the artionlar sarfaoe of the sternum. 
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AGBOMIO-CLAVICnLAB ABTICULATION 



Ii an arihrodial artionlation. 

ARTIOUL AB SUBFACBS — Are nnall, flat, elongated from before backwards, and oblique 

downwards & inwards. 

LZQAMBNTS: 

Sup. Aoromio-Glavioular - strong broad band, from 
upper part of outer end of clavicle to 
Adorning part of upper surface of acromion* 
Inf. Acromio-Clavicular - similar to, but thinner than, preceding, from 
Under part of outer end of clavicle to 
Adjoining part of under surface of acromion. 
Coraco-Clavicillar - I^oes not properly form part of the artionlation but is nsoally 

described with it, as it powerfolly assists in retaining the olaviole in its 

normal position. Consists of two faaoionii, the 
Tbapbzoid Ligament - The most anterior & external, quadrilateral, from 
Upper surface of coracoid process to 

Oblique line on under surface of clavicle - Is joined to the following by its posterior 

border; 
Conoid Ligament - Posterior k internal to foregoing, and conical with base upwards, 

from 
Base of coracoid process to 
Conoid tubercle on under surface of clavicle. 

XNTEBABTICULAB FIBRO-CARTILAGE — Wedge-shaped with base turned up. 

wards and attached to superior aaromio-olaTloular ligament. Is fre- 
quently absent, and rarely divides the articulation, into two cavities, 

so that there is generally but one ^novial membrane. 



PROPER LIQAMENTS of the SCAPULA 

Are two in number. 

Anterior^ or Coraco- Acromial - Broad, thick, triangular; from 

Apex of acromion to 

Whole length of outer border of coracoid process. - It completes the rault formed by 
the coracoid & acromion processes above the head of the humerus, and 
prevents dislocation of the humerus upwards. - A bursa is interposed 

between it and the humerus. 

Posterior^ Transverse, or Suprascapular - Narrow band from 

Base of corctcoid process to 

Inner margin of suprascapular notch, which it oonverti into a foramen for supra* 

•oapular nerve. 
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THE ISHOULDEB^OINT 



Is an enartliTodial artionlaticm, thongH not a typical one 5 for the glenoid cavity of tie •oapnla 
if, In comparison with the head of the hnmeros, remarkably small & shallow, and there 
is little more than a mere apposition between the two bones. Considerable mobility is 
thns provided for. Displacement is, on the other hand, prevented to a great extent by the 
presence of the acromion A coracoid processes A ooraoo-acromial ligament. - The 
articnlar cartilage is thickest in the centre, on the head of the hnmeras, thickest at the 

periphery, on the glenoid oavitj. 

LIGAMENTS : 

Capsular - From 

Nieck of scapula round margin of glenoid cavity to 

Anatomical neck of humerus , extending farthest down hnmeras along its inner aspect. 

This capsnle is thicker above than below. It is strengthened by the coraco- 
hnmeral ligament externally, by the tendons of the snpra- a infraspinatus & teres 

minor behind, and by that of the snbscapnlaris in front. 

It has two, sometimes three openings, throngh which the synovial mem- 
brane 18 prolonged npon the tendons of the snbscapnlaris A biceps, and sometimes 
npon that of the infraspinatus. The tendon of the long head of the biceps per- 
forates the lower part of the capsule, and becomes surrounded, within the joint, 

by a complete sheath of synovial membrane. 

It is remarkably loose, and, when the muscles are cut, it admits of the bones 
being separated more than an inch. Hie boneS are therefore kept in apposition 
less by the ligaments themselves than by muscular action & atmospheric pressure. 

CoraCO-hlUJtieral. or AoCOSSOiy - strong flat band intimately blended with the capsule, 

and extending obliquely from 

Root &* outer border of coracoid process to 
Front of great tuberosity of humerus. 

Glenoid - Would be better described as an extension of the glenoid cavity than as a liga- 
ment, for, unlike the cotyloid ligament of the hip-joint, it does not assist in 
keeping the bones together. It is a fibro-cartilaginous ring triangular on section; 
its thickest portion is attached to the circumference of the glenoid cavity, and its 
sharp edge is free. It is continuous above with the tendon of the long head of the 

biceps, by the bifurcation of which it is partly formed. 

SYNOVIAL MEMBBANIa -~ 1> prolonged through the above mentioned openings in the 

capsule 

Upon the tendon of the biceps^ in the shape of a complete sheath, which allows the tendon 

to traverse the articular cavity without being contained, therein; 

Upon the tendon of the subscapularis in the shape of a pouch of variable size comprised 

between the tendon & the subscapular fossa ; and sometimes 
Upon the tendon of the infraspinatus in a similar manner ; an independent bursa exist- 
ing at other times between the muscle & the infraspinous fossa. - An 
independent bursa exists between the upper part of the capsule & 

the coraco-acromial ligament ft deltoid. 

VASCTTLAB ft NBBVE SUPPLY — From the circumflex & supra-scapular vessels ft nerves. 

MOVEUENTS — The shoulder joint is the freest of all the joints of the body, and admits of 

movement in every direction. The acromion ft coracoid processes ft the coraco- 
acromial ligament prevent displacement upwards of the head of the humemSy 
and limiti unless the scapula be displaced, the elevation of the arm to about the 

horizontal position. 
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THE ELBOW-JOINT 



Is a ginglymoid ariionlation between the trochlea & the radial tnberoaity or oapitellnm of 
the hnmeras, on the one hand, and, on the other, the greater sigmoid oarityof the nlna & the 
cnp-8haped depression on the head of the radins. - The artionlar snrfaoes of the radins & 

nlna are oontinnons with those of the superior radio-nlnar articulation. 

LIGAMENTS -Are: 

Anterior - Broad & pretty thick layer of superficial oblique 4 deeper Tortical fibres 

extending from 
Inngr amdyU ^ front of humerus just above coronoid fossa to 

Orbicular ligamentof radius dr* under surface of coronoid process ofulna^ - to whioh 

vertical & oblique fibres a few transverse ones are added. 

Fosterior * Thin h membranous; consists of a few irregular fibres mainly trans- 

yersoy whioh connect 
Apex 6f* sides of olecranon process to 
Margin of olecranon fossa* 

Sztemal Lateral -Thick, strong, triangular, shorter & narrower than the internal; 

from 
External condyle to 
Orbicular ligament of radius &* outer border of ulna* 

Lltemal Lateral - Thick, strong, triangular; longer k broader than foregoing, and 

divided into anterior & posterior portions extending respectively firom 

Fronts and from lower 6f bach part of inner condyle^ respectively to 
Inner border of coronoid process^ and inner border of olecranon* 

STMOVIAL MSiMBBANS — * Lines the coronoid & olecranon fossao, and dips down be- 
tween the articular surfaces of the superior radio*ulnar artionlation. 

YASGULAB A NBBVE SUPPLY - ^n>m the superior k inferior profunda, 4 the radial, 

ulnar k interosseous recurrent arteries, and from the ulnar k musculo-outaneons 

nervee. 

XOTEMENTS — Flexion k extension only, which are limited by the locking of the ooronoid 

k olecranon processes in their respective fosse. - The inner border of the trochlea 
descending lower than the outer one, the axis of rotation is oblique downwards k 
inwards; the path of motion lies, therefore, in a plane, oblique downwards k out* 
wards, which oiroumstance, as is remarked by Cmveilhier, brings the hand 

during flexion naturally and without effort to wards the month* 
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RADIO-TJLITAB ABTIGULATIONa 



Three in niimber, nperior, middle, & bi&rior, the middle one ooniiitiiig merely of two lig&men is, 

the inieroeeeous ft the oblique or round. 

8XJFEBZOB BADIO-XJLNAB ARTICULATION — Lateral ginglTmns or diarthroae 

rotatorine between oironmference of head of radius, on the one hand, and lesser sig- 
moid oaTity & inner snrface of orbionlar ligament of radios, on the other, the lesser 
sigmoid oavity oorresponding to the broad inner ^rt, and the orbionlar ligament to 
tiie narrow outer part of the radial articular surface. - The only ligament is the 

OrbiOUlar Ligaznent - strong fiat band, the four-fifths of a ring, whioh extends^ 

round head ft upper part of neck of radius, from 
Anterior extremity to Posterior extremity of lesser sigmoid cavity of ulna. 

The circumference of its lower border is narrower than that of its upper 
border, so that the head of the radius is maintained by it both against the 
ulna ft against the oapitellnm of the humerus. Its inner surfSMO is lined \sj 
the synoTial membrane, and forms part of the articular surfaces of the joint. 
Its outer surface gires attachment to external lateral ligament of elbow-joint 

and to supinator brevis muscle. 

MIDDLE BADIO-ULNAR ARTICULATION. 

XntcrOBSdOns LitfazneXlt - strong aponeurotio plane of fibres whioh pass obliquely 

downwards ft inwards between 

Contiguous borders of radius &» ulna.- It is broadest towards middle, perforated 

inferiorly for anterior interosseous Tessels, and deficient above from about 

an inch below tubercle of radius, thus leaying for posterior interosseous 

vessels an opening bounded superiorly by the 

Obliqno or Ronnd Ligament - Karrow fasdoulns oblique downwards ft out- 
wards from 
Coronoid process to 
Radius half an inch bdoa bicipital tuberosity, 

INFEBIOB BADIO-ULNAR ARTICULATON - Lateral ginglymus or diarthroeis 

rotatorios between head of ulna ft sigmoid cavity of radius, to which is added 
an arthrodia between under snrface of head of ulna ft the triangular fibro-oartilage 

of the articulation. - The ligaments are s 
Ant. Radio-Ul&ar - Narrow band from 
Anterior extremity of sigmoid cavity to 
Front of head ofulncu 

Poet. Kadio-Ulnar - Narrow band from 
Posterior extremity of sigmoid cavity to 
Bctch of head of ulna* 

Triangular Fibro-Cartilage - The principal band of union, triangular, from 
Lower margin of sigmoid cavity of radius to 
Depression at root of styloid process of ulna. 

Its upper ft under surfaces are lined reepeotively with the synovial mem- 
branes of the inferior radio-ulnar ft radio-carpal articulations, and they 
come in contact, the one with the head of the ulna, the other with the oonet- 
form bone. Its margins are blended with the surrounding ligaments. It 
ia thinnest in the centre, and sometimes perforated; the two synovial mem- 
branes above mentioned are then continuous with each other. 

Synovial Membrane - is very loose, and is termed the membrana sacc^ormis. 
It extends between the triangular fibro-cartilage ft the head of the ulna, and 
becomes continuous, when the former is perforated, with the synovial mem* 

brane of the wrist-joink 
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THE WBIST-JOINT 



Is a condyloid articulation. 

ARTICULAB SURFACES : 

The Condyle - Is formed by three bones, the seaphoid, semilanar, & cnneiform. 

The Beceitino Catitt - Is formed by the under sarfaoe of the radios & by the trian- 
gular fibro-cartilage of the inferior radio-nlnar artionlation. - The under sur- 
face of the radius is divided by a linear elevation into two portions, the outer 
triangular, the inner quadrilateral, which portions correspond respectively 
to the scaphoid and the semilunar ; the cuneiform articulates with the under 

surface of the triangular fibro-cartilage. 

LIGAMENTS: 

Eztemal Lateral - Short strong band, from 

A^ex of styloid process of radius to 

OmUr side of scaphoid dr* trapezium^ &* anterior annular liqament of carpus, 
Intemai Lateral - Bound cord, from 

Apex of styloid process of ulna to 

Cuneiform ^pisiform bones , &* anterior annular ligament* 
Anterior -strong & broad membrane, from 

Front of head of ulna, anterior margin of radius &* its styloid process to 

Scaphoid, semilunar, cuneiform, &* slightly to os magnum. 
Posterior - Thinner, from 

Posterior margin of radius to 

Scaphoid, semilunar &* cuneiform, 

VASCULAR ft NERVE SUPPLY — Anterior & posterior carpal branches of radial & 

ulnar, anterior & posterior interosseous arteries, ascending branches of deep 

palmar arch. - Ulnar nerve. 
XOVEMKNTS *~ ^^ ^^^ rotation. 



^ 

THE ABTICXTIiATIONS of the HAND 

Are Carpal, Carpo^mdacarpttlf Mdttcarp<hmetacarped, Mttacarfo^phalangnl^ 6* Pkalan^mL 

GABPAL ARTICULATIONS -Are:- 

Artionlations of Bones of First Row. 

Scaphoid, Semilunar & Cujuiyokm -Are joined together by two arthrodial artie- 

nJationiy of wluoh the ligaments are: 
Dorsal, \ Twoof each, of which the interosseoiis 9^ the etrongeet & mmt 

Palmar, > important, and the palmar the least important! they join doreali 
Inierossanu. J palmar & upper part of oontii^nons snrfaoes of the three bones. 

PiBiioRM - Is joined to onneiform by a separate arthrodial articulation having a 
special synovial membrane, and two strong ligaments, whioh latter connect 
the pisiform bone to the nndform & to the base of the 5lh metaoarpaL 

Artionlations of Bones of Second Row. 

Trafbzium, TjLkPfizoiD, 0» Magitom & Unciform - Are joined together by three 
Dorsal, \ arthrodial articulations, of which the Kgawiftnta are: 

Palmar. \ ^^>^^ of each, of which the dorsal are the thickest & strongest. 
Interosseous - Three, strong. Sometimes only two, the one between trapezinm & trape* 

zoid being ocoasionally wanting. 

Articulation of the First Row of Bones with the Second Row of Bones - 

Consists lateral/y of two arthrodial articulations between the cuneilorm A 
nndform and between the scaphoid and the trapezinm & trapezoid, and in 
the centre, of a kind of enarthodial articnlation formed by the reception of 
the head of the os magnnm k of the upper part of the unciform into concavity 

^ .,,... . of scaphoid, semilunar & ouneiform.-The ligaments are : 

Dorsal - Short, irregular. ** 

Paltnar - Converge towards os magnum. 

Lateral - Continuous with lateral ligaments of wrist-joint; oonnect scaphoid to trape* 

sium, and cuneiform to unciform* 

CABPO-METACARPAL ARTICULATIONS. 

Articulation of Trapezium with Metacarpal Bone of Thumb - is an artio« 

ulation by reciprocal reception; the articular surfaces are saddle-shaped, 
that of the trapezinm being convex from side to side & concave firom before 
backwards, and that of the first metacarpal bone being concave from side 
to side & convex from before backwards. The bones are joined together by a 
Capsular Ligament - Thick, but loose, strongest externally & behind, and lined by a 

separate synovial membrane. 

Articulations of Carpus with Four Inner Metacarpal Bones-Are four arthrodia 

betvreeu *^ 
SxcoND Metacarpal BoNB and TaiLPXZiUMyTRAPfizoiDES&OsMAQjrux; 

THiaD Mbtacarpal Bone „ Os Maonum; 

Fourth Metacarpal Bone „ Os Maomum & UNCiPoaM; 

FiVTH Metacarpal Bone „ Umciporm. - The ligaments are: 
Dorsal - The strongest ; two to each metacarpal bone except the 5th which has but one. 
/Wm^zr -Thinner ; three to Srd metacarpal bone. 

Interosseous - Connect adjacent sorfaces of Srd A 4th metacarpal bones to contiguona 

inferior angles of os magnum & unciform. 

METACARFO-METACARFAL ARTICULATIONS — The metacarpal bone of the 
thumb is not connected to the other bones of the metacarpus. The fuur inner meta- 
carpal bones are connected to each other both at their carpal & at their digital extremities. 
Carpal Bxtremities > Are connected by three arthrodial articulations, of whioh 

Dorsal, 1*1 • i x ^o ligaments are: 

Palmar, 1 ^''''©fif^*'* mainly transrerse. " 

Interosseous - Pass between the bones just below their articular facets. 

Digital Extremities - Are all joined together by the 
Transverse ligament of the Metacarpus - Single transverse band which crosses the whole 
width of the metacarpus, and blends inferiorly with the glenoid ligaments of 

the metacarpo-phalangeal articulations. 

UETAGARFO-FHALANGEAL ARTICmiATIONS — Are condyloid articulations 

between rounded heads of the metacarpal bones A oval concaye articular surfaces of tho 

corresponding phalanges. - The ligaments are : 
Anterior or Glenoid (Cruveilhier) - Thick fibro-cartilaginous structures continuous later- 
ally with the lateral ligaments, and above with the transverse ligament of 
the metacarpus ; their posterior aspect is lined with synoTial membrane^ 
and forms part of cavity for head of metacarpal bone; their anterior aspeofe 
is grooved for passage of flexor Mndons, with steath of which tendons 

it blends on either side. 
Zateml - Strong rounded cords from posterior tubercle on sides of beads of metacarpal 

bones to glenoid ligament A sides of first phalanges. 

PHALANOXAL ARTICULATIONS * Are ginglymoid articulations; the distal extremities 

of the two first phalanges are trochlear in shape; the corresponding extremities of tha 

SMond A third phalanges present two lateral articular concavities separated by a me* 

dian ridge. The ligaments are the same as the in foregoing artioUatioas. 

Sror Synovial Msmbraaas of OarpuSa Vide next Tablet. 
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FASCLS! & SYNOVIAL MEMBRANES of the HAND & 

WRISTi 

VASOUSt — Are rather ligaments than faaoiso proper, and are therefore described here. 

Anterior ATi-nTi 1fl.r Ligament of the Wrist - Continaous above with deep fascia of 

forearm, and below with palmar fascia j extends Grom 
Pisiform bone dr» unciform process of unciform to 
Tuiercle of scaphoid^ hf ridge on anterior surface of trapezium* 

It is pierced by tendon of flexor oarpi radialis. 

Beneath it pass the flexores snblimis & profnndas digitoram enclosed in one synovial 

sheath, the flexor longns poUicis enclosed in another sheath, and the median n. 

Into its anterior surface & upper border are inserted a few fibres of the palmaris 

longns & flexor carpi nlnaris. 
From its lower border arise In part the abdnctor, opponens & onter head of flexor 

brevis pollicis, and the flexor brevis & opponens minimi digitL 

Posterior Annular Ligament of the Wrist - Thinner than foregoing, from 

Cuneiform ^pisiform bones^ and lower pari of ulna to 
Styloid process <Sr* ridges on posterior aspect of radius. 

Presents six divisions or compartments lined each of them with a separate synovial 
membrane, and which, from without inwards, correspond to the following osseons 

grooves, and transmit the following muscles :- 
7. - Corresponds to shallow groove on outer side of styloid process of radius. - Trans* 

mits extensores ossis metacarpi &* primi intemodH pollicis. 
2* - Corresponds to broad dr» sftallow gmove on posterior aspect of styloid process. - 

Transmits extensores carpi radiales longior S* brevior. 
J. - Corresponds to narrow &* deep groove on back of lower extremity of radius. - 

Transmits extensor secundi internodU pollicis, 
4> - Corresponds to broad <Sr» shallow groove on back of lower extremity of radius. - 

Transmits extensores indicis dr* communis digitorum. 
J. - Corresponds to groove cU point of articulation of radius &> ulna, - Transmits 

extensor minimi digitim 
6. - Corresponds to groove on back of head of ulna, - Transmits extensor carpi 

ulnarts. 

Palmar Fascia — Consists of 

Two Lateiux Postions - Thin. Cover muscles of thumb & little finger, and send pro- 
cesses between them. 

CsNTSAL Portion - Thick, strong, triangular; firmly adherent to integament; covers 
superficial palmar arch, fiexor tendons, h median A ulnar nerves, and gives origin 
internally to palmaris brevis. It is narrow above, where it receives expanded 
tendon of palmaris longns, and is attached to anterior annular ligament; and 
broad below, where it divides into foar slips bound together by transverse fibres. 
Each slip subdivides into two processes, which processes embrace the fiexor 
tendons, and become attached to bases of first phalanges db glenoid ligaments. 
Between the slips are seen the palmar interosseous & digital arteries, the terminal 
branches of the median & ulnar nerves, & the tendons of the lumbrioales. 

BYNOyiAL MEMBRANES — Are articular h, tendinous. 

Artiotlar - Kvo - - 

I. - Afembrana Sacciformis of the inferior radio-ulnar articulation. 
« 2. ^ Synovial membrane of the radio-carpal articulation, comprised between the 

first row of carpal bones & the under surface of the radius & trian* 

golar fibro>oartilage. 

J. - General synovial membrane of the carpus, comprised between bones of first 

row, between bones of second row, between the two rows of bones, 

between the second row of carpal bones & the four inner metaoarpal 

bones, and finally between the four inner metacarpal bones. 

4. " Synovial membrane of the carfo-metacarpal articulation of the thumb, 

S' -- Synovial membrane of the articulation between the cuneiform 6* pisiform. 

Tendinous " ^^cle Anterior ft Posterior Annular Ligameata. 



90 

THE HIP-JOINT 

Ii ike typleal enarihrodiftl ArtimilaUoii. 

ABTICnLAR surfaces: 

AootabQlmil - Beep^ hemiopherloaly fartlier deepened in the freili eonditfon hj ibe eotvloid 
A trensrerae ligaments. Looks downwards, outwards 4 forwards. Is divided uto : 
Imoomplxtb Articulab BiNe - Broadest above 4 bebind, and deficient below ft in front. 
CnmuLL Non-Akticulab Dkpbvssiov - CoDtinuons witb ootjloid Botoh; lodges a mass of 

fat, wbiob forms a bed for tbe round ligament. 

Hoad of F0miir «- Forms nearlj^ two-tbirds of a qpbere, and, in tbe normal position of tbe 

limb, looks upwards, inwards & forwards. It pr es e nts a little below & bebind ita 

oentre a small dronlar depression for attaobment ef ligamentnm teres ; near ibis 

depression tbe cartilage is tbicker tban elsewbere. 

LZa AHENTS ~ Are : - 

CftpSlllar - Bbort & tbtok, especially above & in front ; tbinner A looser below ft bebind; some- 
times perforated boneatb psoas. - It extends from 
Outer Up if margin ofacdabuJum wUkm two or three tines of the cotyloid Ugament^ and^ opposite 

the cotyloid noteh^from transverse Ugameni &* edge of obturator foramen to 

Anterior intertrochanteric line in front ; base of neck of femur ^ above; and, bekiud, to back of neck 

offemur^ wUhin about hcdfan inch from lesser trochanter ^posterior intettrockanteric Hue* 

JliO-F0moral or Accessory - A tblokened band closely connected witb fixmt of capsnle, 

. wbicb extends obKqnely from 

Antenor inferior spine ofwum to 

Lower part of anterior intertrochanteric line. 

There are also several other accessory bands, vis., one on the onter side of tbe 

ilio-femoral termed the lUo-trochanteric, one on the inner side of the ilio-femoral 

termed the Pubo^femoral ; also a transverse band at the back of the joint. 

Bound Ligaznent or IiigamentTini Teres - Interarticalar band abont an inch long and 

of very variable strength ft thickness, attached, on the one band, to 
Depression a little bdom &• behind centre of head effemur^ and on the other hand, dividing into 

two fasdcnli, to 
Margins of cotyloid notch \ the two fasciculi blending with tbe transverse ligament. It 

conveys a few vessels to head of femur. 

Cotyloid * Incomplete fibro-oartllaginous ring triangular on section, presenting a base attached 

to margin of acetabulum, and a sharp free edge which closely embraces bead of femur. 

It is tiiickest above ft behind, and d^oient opposite the cotyloid notch, where it is con. 

tinned into the transverse ligament. It consists of closely interlaced oblique fibres 

arising from the different points of the rim of the bone. 
Transverse -- strong flattened band, a continuation of the foregoing, which extends from one 

side of the cotyloid notch to the other, transforming it into a complete foramen. 

SYNOVIAL MEMBRANE — Invests whole of anterior surface ft greater part of posterior sur. 
face of neck of femur, cotyloid ligament, mass of fat at bottom of acetabulum, ft ligamentum 
teres. - It communicates sometimes through a small opening in the capsule with the bursa 

beneath psoas ft iliacus. 

YASOUL AR ft NERVE SUPPLY — From obturator, sciatic ft internal circumflex arteries, and 

from great sciatic, obturator ft accessory obturator nerves. 

MOVEMENTS "— -^^^J^ flexion, extension, adduction, abduction, rotation ft circumduction. - 

Flexion is freer then extension : the thigh can be brought forwards till it touches the ab« 
domen, but it cannot be carried backwards to anything like the same extent. Flexion, in fact, 
is scarcely Interfered with by the posterior part of the capsule, which is thin ft loose ; exten- 
sion, on the contary, is soon arrested by the ilio-femoral ligament and by the anterior part 

of the capsule, which is short ft thick. -> 
Of the two lateral movements abduotion is the freest; it is checked by the action of the 
pubo-femoral band. Adduction is checked mainly by the two limbs coming in contact, but 
also partly by the action of the ilio-trochanterio band. When however flexion ft adduction 
are combined, so that one limb passes in front of the other, the double movement may be 
carried very far; it is at last arrested, by the action of the round ligament. The round lig^ 
ment is also tensed when flexion ft abduction are combined and carried to a considerable 

extent, and when the limb is rotated outwards* 
Botation inwards is freer than rotation outwards (rotation being measured from the inter- 
mediate position which the foot normally occupies in standing) ; this is partly due to tbe 
greater laxity of the capsnle behind than in front, and partly also to the direction forwards 
both of the head of the femur ft of the acetabolum. Botation takes place round an imaginary- 
line extending from the head of the fomur to the centre of the knee-joint. - Oircnmduction, as 
all other movements generally, is much less free in tbe hip than in Uie sholder-joint. 

The weight of the limb at the hip-joint is normally supported by atmospheric pressure : - 
In consequence of the complete exclusion of sir from the joint through the accurate adapta- 
tion of the cotyloid ft transverse ligaments to the bead of the femur, the latter is firmly re- 
tained in the acetabulum even after all the soft parts around the joint have been divided ; if 
air be allowed to penetrate into the joint through a perforation of tbe acetabulum from 

within, tie limb will immediately drop. 
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KNEE-JOINT — IstgTablet. 



Hay be desoribed as a double condyloid artionlation with a niperadded artbrodia. Tbis Tiew is 
■Bpported by comparatiTe anatomy, for in many mammalia the knee-joint oonsists of three 
disUnot artionlations baring separate articQlar*'8nrfaoeS, separate synoyial membranes, A 
separate ligaments. In man the artionlar snrfaoe of the femur presents three distinct por- 
tions, the synoyial oayity is partly divided into two by the Ugamentnm mncosum, and the 
arrangement of the cmoial ligaments olearly suggests that they are to be oonsidered as the 
adjacent lateral ligaments, internal & external, of the external & internal femoro-tibial joints.' 

ABTIGULAR SURFACES : 



Surfoces of the Femur - Three in number, separated by two slightly 
depressed posteriorly oonyerging lines, of which lines the one that bounds the 
patellar surface internally is continued backwards along the outer A front part 
of the inner condyle so as to cut off an additional narrow tract from the inner 

side of the intercondyloid notch. 

Patellar S'uktace - Occupies front part of condyles, is trochlear in shape, broadest, 

highest A most prominent externally; it presents a slight prolongation 

backwards along inner side of intercondyloid notch, which prolongation 

it is that articulates during flexion of the knee-joint with the small facet oa 

posterior aspect or inner border of patella (Lenoir, Guodsir). 

Tibial Surtacks - Coyer the slightly flattened under surfaces & the posterior 
rounded surfaces of the condyles. -^ The tibial surface of the inner condyle 
is more elongated than that of the enter, and it describes anteriorly a ourye 
of a semi-horse-shoe shape, the oonvexicy of which ourye is turned forwards 

& inwards. 

Articnlar Surfoces of the Tibia -Two, the two condyloid surfaces, slightly con- 
oaye, separated by the spine db the rough depressions in front of & behind it. 

Int. Condtloid Surface - The longest, narrowest db deepest. 
Ext. Condtloid Surtacb -The shortest, broadest & shallowest. 

Articular Surface of the Patella - Diyided by a vertical ridge into two lateral A 

slightly concaye portions, of which the 

OiiTBR Portion - Is the largest & deepest, while the 

Inner Portion - Is the smallest & shallowest, and is further diminished internally 
by a slightly marked ridge, which ridge cuts off a narrow marginal facet 
coming in contact, during flexion of the knee-joint, with the inner border of 
the intercondyloid notch (Lenoir, Goodsir) . - In well marked bones the 
two principal portions of the articular surface are diyided by two trans- 
verse ridges into three horizontal bands, which bands res* in succession 
upon the femoral trochlea during the moyements of flexion & extension of 

the joint (Goodsir). 

H — THE INTEBAETICULAB FIBBO-CAETILAGES - (Vide Next Tablet) - May 
' also be considered as forming part of the articular surfaces :- They in- 

crease the extent & depth of tibial sockets, whose form they also modify in 
adaptation to the different onryes of the several parts of the femoral con- 
dyles. 
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KNEE-JOINT -2nd Tablet. 



INTERABTIGULAR SEMILUNAR FIBRO-GARTILAaES 



Kay be ooneidered as forming part of the artioalar sarfaoes : - Thej inorease the ezteat 
A depth of the tibial sockets, whose form they also modify in adaptation to the differ- 
ent cnnree of the seTeral parts of the femoral condyles; they are everywhere invested 
by the synovial membrane, except along their convex border. - Each one presents: 

Undxs Sukface - Flat; rests npon head of tibia. 
Ufpeb Suktacb - Concave ; supports condyle of femur. 
Conga VB Bokdeb - Thin, free. 

Convex Bobdbe - Thick, blended with capsule (especially in the case of the internal one), 
attached to head of tibia by numerous short vertical bands forming the cortmary 
ligaments^ and connected anteriorly to convex border of its fellow by a thin & 

variable transverse band, the transverse ligament. 

Antxeiob Extkehitt - Thin & pointed in the case of the internal one, coarsely fi. 
brous, attached to small pits on rough triangular depression in front of spine of 
tibia, the anterior extremity of the internal semilunar fibro-cartilage lying m front 
^ to the inner side of^ and the anterior extremity of the external sexnilunar nbro- 
cartilage lying behind ^ to the outer side of^ the tibial attachment of the anterior 

crucial ligament. 

PoBTBBiOB ExTBXifiTT -Thickest & broadest in the case of the internal one, also coarsely 
fibrous, attached to small pits on rough triangular depression. behind the spine, 
the posterior extremity of the internal semilunar fibro-cartilage lying behind 6* interm 
nauy to the posterior extremity of the external semilunar fibro-cartilage, and both of 
tiiem lying in front of the tibial attachment of the posterior crucial ligament. 

INTEBNAL SEMILUNAR FIBRO-CARTILAGE - Is narrower ft mora 
elongated than the external one, and oovers a smaller portion of the corros- 
ponding articular surface of the tibia. It embraces by its anterior & posterior 
extremities, the anterior & posterior extremities of the external semilunar fibro- 
cartilage. Its convex border is blended with the capsule along nearly the 

whole of its extent. 

EXTERNAL SEMILUNAR FIBRO-CARTILAGE - Is broader & more cir. 

oular than the internal one, and covers a larger portion of the corresponding 
articular surface of the tibia. Its anterior k posterior extremities are embraced 
by the anterior & posterior extremities of the internal semilunar fibro-oartilage. 
Its anterior extremity is blended with the anterior crucial ligament. Ita pos- 
terior extremity gives off three processes, of which two are attached to the 
inner tuberosity of the tibia in front of & behind the posterior crucial ligament^ 
while the third one passes up with this ligament to be attached with it to the 
inner condyle of the femur. Its convex border is less extensively connected 
with the capsule than that of the internal one, for, on the one hand, its extremi- 
ties lie in the centre of the joint, and, on the other hand, the tendon of the popli« 
tens intervenes between it & the capsule at its outer ft baok part. 
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KNEE^OINT -3rd Tablet. 

LIOAMENTS — Are the: - 



Anterior Ligament or Ligamentnm PatellSd - Strong flat band about three inohes 

long, a continuation of tendon of reotns femorie, which extends from 
Apex ofpatdla &* rough depression below its articular surface to 

Lower part of tubercle oftibta^ being separated flrom npper part of the tnbercle hj a 
small bursa. - It is separated from the STnoyial membrane of the knee- 
joint by a considerable mass of adipose tissue. 

Posterior Ligament -Consists of three portions (CruTeilhier, Gray) : - 

Obhtral PoBTfoN OB LiOAMXHTUK PosTicux WiNSLowii (The Only portion described either 
by Winslow, or by Heath, Qaain, ft many modem Authors) - Broad flat 
band partly derived from tendon of semimembranosus, and which 

extends obliquely from 
Back part ef inner tuberosity of tibia to 
Upper 6f* back part of outer condyle of femur. 

Two Latexal Pobtioms (Capsule Fibkettse des (^ndtles, Cruyeilhier) - Closely oonnee* 
ted with tendons of gastrocnemius, popliteus, plantaris, and formed chiefly 

of yertical fibres extending firom 
Condylesjust above their articular surfaces to 

Back ofheadoftibia. -These lateral portions are looked upon by many anatomists 

as a part of the capsular ligament. 

Internal Lateral Ligament - Broad flat band from 

Bcuk part of inner tuberosity of femur to 

Inner tuberosity &* upper part of inner surface of shaft of tibia, - Covers anterior 
portion of tendon of semimembranosus & inferior internal articular 
vessels, and is covered by tendons of sartorius^ gracilis & semitendinosus, 

a bursa being interposed* 

External Lateral Ligament - Consists of two portions : - 

Long Extexnal Latebal Lioahbnt - Strong rounded cord from 
Back part of outer tuberosity of femur to 

Outer part of head of fibula. - ft is embraced by the two fasciculi into which the ten- 
don of the biceps divides, and beneath it pass tendon of popliteus ft 

inferior external articular vessels. 

Bhobt Extxbkal Latebal LioAXEifT -Accessory & somewhat variable bundle of flbres 

intimately blended with capsule, lying behind foregoing ft on outer side 

of tendon of popliteus, and extending from 
Lower &» back part of outer tuberosity of femur to 
Apex of styloid process of fibula. 

Capsnlar Ligament - Lies in contact with the synovial membrane, and beneath the other 
ligaments, which it binds together. It is strengthened by expansions from the 
fascia lata and from the vasti, biceps, sartorius ft semimembranosus ; the ex* 
pansions from the fascia lata ft the vasti forming, on either side of the pateUa, 

the so-called lateral paMir ligaments. It is attached to 
Femur Just above the articular surfaces^ 
Upper border &* sides of patella^ 
Margins of head of tibia 6f* semilunar fibro-cartilaga, 

Cmcial Ligaments *- Two, project into the interior of the joint from behind, and cross 

each other obliquely like the bars of an 2L 
Aktxbiob Crucial Lioakent -TTie most oblique ft somewhat the smaller, from 

Inner part of rough triangular depression in front of spine of tibia between points of attach* 
ment of anterior extremities of both semilunar fibro-cartila^es^ and partly also 
from anterior extremity of the external semilunar fvbro<artUage itsdfUi 
Inner ^ back part of outer condyle of femurs 
FosTEBioB Crucial Ligaxbnt - The thickest ft strongest. Nearly vertically from 

Back part of rough depression behind spine oftibia^ behind points of attachment of posterior 
extremities oj both semilunar fibro^artilages, and partly from posterior extremity 

of external semilunar fibro'cartilage itsdfio 
Anterior 6* outer part of inner condyle of femur &* front of intercondyloid notch* 

Tramrverse ft Coronary Ligaments - VWe preceding Tablet. 
Ligamentnm Mucosum ft Ligamenta Alaria - Vide next Tablet 
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ENEE-J0INT-4th Tablet. 



SYNOVIAL MEMBRANE. 

Is the largest eynoTial membrane in the body. 
Its partioolarities are as follows : - 

1. That it forms a large onl-de-sac beneath the extensor mosoles of the thigh, 
whioh oiil*de-sao extends upwards for an inoh or two abore the articular surfkoesi and 
is supported during the morements of the joint by the subcrureus muscloj which is 
inserted into it. - This cul-de*sac is sometimes replaced by a bursa, whioh may oom- 
munioate with the synoyial membrane of the knee-joint by an opening of yariable size. 

2. That on each side of the patella it extends a considerable distance beneath 
the aponeuroses of the rasti, coyering the tuberosities of the femur, especially the 
inner one. 

8. That below the patella it rests upon a large quantity of adipose tissue, which 
adipose tissue, projecting into the joint in the shape of three processes sheathed with 
synovial membrane, forms the ligamentum nmcosum and the ligaments alaria. The 
former is attached to the front of the intercondyloid notch t the two latter pass obli- 
quely from the ligamentum mucosum, and fit into the space between the tibia, patella, 
and femur. - The ligamentum mucosum supports the synoyial membrane & the fat 
below the patella when the patella tends to descend in front of the knee-joint. This 
happens when, in the standing position, the body rests against some external object, 
for both flexor & extensor muscles then relasc, their action being unnecessary to main« 
tain the equilibrium. 

4 That it invests the semilunar fibro*oartilages except at their conyex or at- 
tached margin, and surrounds the crucial ligaments laterally & in front. 

6. That it extends, under cover of the capsule, beneath the heads of the gastroc- 
nemius, and is prolonged through an opening in the capsule, beneath the tendon of 
the popliteus. 

6. That it is sometimes continued into the superior tibio-fibular articulation. 

VASCULAR & NERVE SUPPLY — From the five articular branches of the pop. 
liteal artery, the anastomotica magna, & the recurrent branch of the tibial, and front 
the anterior crural, obturator, & internal & external popliteal nerves. 
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KNEE-JOINT— 5th Tablet. 



^ I / f Ln 



— Are 

i» ^ Anterthpasterior combined with a alight amount of rotation of the tibia, Inwardi in 

flexion, oatwardi in eztenaiim. 
2» " Independent rotatory movements* 

ANTEBO-POSTBRIOR MOVEMENTS : 

1. The tibia glides backwards & forwards upon the femoral condyleSj rotating 
slightly inwards in flexion, outwards in extension, the semilanar fibro-cartilages 
at the same time receding towards the centre, or spreading out towards the peri* 
phery of the tibial sockets, in adaptation of the sise & curre of these sockets to 
the greater or less oonTcxitj of the several portions of the femoral condyles. - It 
is towards the anterior k posterior extremities of the tibial sockets that the semi, 
lunar fibro-cartilages are most moTable, and the external fibro-oartilage is the 

most moTabla of the two. 

9. The patella moves in a plane obliqne downwards h outwards. 

In Extreme Flexion 

1. The tibial sockets lie in contact with the posterior rounded portion of the 
femoral condyles, and their concavity is increased & their area dimin* 
ished by the recession of the semilunar fibro-oariilages towards the centre 

of the joint. 

2. The patella lies on the outer side of the joint. The upper part of its artic- 
ular surface (or the upper of the three horizontal bands into which, in well 
marked bones, this articular surface is divided) rests upon the lower part 
of the patellar surface of the femur ; its narrow marginal facet rests upon 

the inner border of the interoondyloid notch. 

As the Leg is Brought Forwards 

1. The tibial sockets glide forwards, first shwfy &» both at the same rate, orer 
the posterior rounded portion of the condyles (over which posterior rounded 
portion a rery slight displacement of the tibial sockets corresponds to a 
considerable angular movement of the leg), then more rapidly, and the inters 
nal tibial sochet more rapidly than the outer one, oyer the inferior flattened 
portion of the condyles, the tibia rotating slightly outwards. - The semilu- 
nar fibro-oartilages spread out at the same time towards the periphenr of 
the tibial sockets, both diminishing their concavity and increasing their 

area. 

2. The patella passes upwards & inwards in front of the joint, and the middle 
part of its articular surface (or the second of the three bands into which, 
in well marked bones, this articular surface is divided) comes in contact 

with, and ascends upon, the femoral trochlea. 

In Complete Extension. 

1. The tibial sockets reach the anterior limits of the tibial portion of the 
femoral condyles; the semilunar fibro-cartUages still further spread out 

towards the periphery of the joint. 

2. The patella ascends almost entirely above the femoral trochlea, the lower 
part only of its posterior surface (or the lower only of the three bands into 
which, in well marked bones, that surface is divided) still resting upon the 
femoral articular surface. The bone lies prominently therelore at the upper 
& inner part of the joint ; it is freely movable from side to side when the 
extensor muscles arerelaxed i its apex is directed downwards & outwards* 

The ligamentum patdla is stretched in the flexed, and relaxed in the ex- 
tended position of the joint (if the extensor muscles are not in a state of con- 
traction). The lateral & the posterior ligaments are stretched in the extended, 
and relaxed in the flexed position. The crucial ligaments are i elaxed in all 
the intermediate positions; they only come into play, the anterior one in 
nearly complete extension, the posterior one in nearly complete flexion. 

INDEPENDENT ROTATORY MOVEMENTS - Take place only in the semi, 
flexed position of the limb, when (Yide above) all the ligaments are relaxed. 
Botation inwards is produced by the popUteus, and is bounded by the interlocking 
of the crucial ligaments h by the separate action of the anterior one. Botation 
outwards is produced by the biceps, and is bounded by the action of the lateral 

ligaments, of which the inner one is flrst pat on the itretoh. 
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TIBIO-FIBULAR ARTICULATIONS 



Are three in nnmber, the enperior, middle, A inflsriorj the middle one oonnstingr merely of the 

interoBaeooB membrane. 

SUPERIOR TIBIO-FIBULAR ARTICULATION — Is »n arthrodia. The articular 
snrfaoes are small, oval, flat, oblique downwarda ft inwards. The Bynoyial mem- 
brane ifl sometimes continuous with that of the knee-joint. The ligaments are : 

Anterior Superior Tibio-Fibular -Two or three strong flat bande extending 

obliquelj ftom 

Front of head of fibula to 
Front of outer tuberosity of tibia. 

Posterior Superior Tibio-Fibnlar - Single thick band extending obliquely firom 

Back of head of fibula to 
Back of outer tuberosity of tibia* 

MIDDLE TIBIO-FIBULAR ARTICULATION. 

Interosseous Membrane - Strong aponeurotic plane of fibres which pass obliquely 

downwards & outwards between 

Contiguous borders of tibia &* fibula - It is broader above than below, and 

presents superiorlj a large aperture for the anterior tibial yessels, and 

inferior] J, a smaller one for the anterior peroneal. It is continuous below 

with the interosseous tibio-fibular ligament. 

INFERIOR TIBIO-FIBULAR ARTICULATION — 1« an amphiarthrosis (CruveiU 

hier). Inferiorly, oyer an extent of about two lines, the two bones are flat, smooth & 
covered with a layer of cartilage continuous with that of the ankle-joint } above this 
they are rough, and the tibial surface is concave and the fibular surface convex. - 

The ligaments are : 
Anterior Inferior Tibio-Fibular - Triangular flat band extending obliquely firom 
Front of external malleolus to 
Front of lower part of tibia. 

Posterior Inferior Tibio-Fibular -Narrow & thinner band from 

Back of external nucleolus to 

Back of lower part of tibia - It is continuous inferiorly with the transverse lig^ 

ment. 
Interosseous - The chief bond of union. Formed of short strong fibres extending 

between 
Contiguous rough surfaces of tibia &* fibula. 

Transverse - I^ng narrow band which projects posteriorly below the margins & the 

bones, and forms part of the articular surface for the astragalus; it ez- 

tenda firom 
Back of external malleolus to 
Back of lower part cf tibia a short distance from the intemal m a l leohun 
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THE ANKLE-JOINT 



If a gioglymoid artionlafcio^ 

ARTICULAR SURFACES : - 

The Trochlea - is formed by the upper artionlar flarface & the two lateral facets of the 
astragalus. The upper articular surface is broadest in front, convex from before 
backwards, A slightly concave from side to side ; its outer border is a little longer 
than the inner one, and is slightly curved inwards posteriorly. Of the two lateral 

facets, the external one is the largest. 

The Receiving Cavity - is formed by the under surface of the lower extremity ot the 
tibia, and by the outer A inner surfaces respectively of the internal & external 
malleoli. The under surface of the lower extremity of the tibia is quadrilateral, 
broadest in front, concave from before backwards, and marked by a slight antero- 
posterior elevation separating two shallow lateral depressions. Of the articular 

facets of the two malleoli, that of the outer one is the largest. 

LIGAMENTS-Are:- 

Anterior A Posterior - Very thin, especially the posterior one, and consisting merely 
of a few scattered fibres extending; between the tibia A the astragalus at the mar- 
gin of their articular surfaces. - The fibres of the posterior ligament are mainly 

transverse. 
Internal Lateral - Consists of two layers : - 

SuPESFiciAL Latxs, OR DsLToiD LiGAMENT - Strong triangular band, which radiates 

from 
Apex and anterior &* posterior borders of internal malleolus to 
Inner part of scaphoid 6* inferior calcaneO'Scaphoid ligament; lesser process of os 

calcis; and hack tart of inner surface of astragalus. 
Deep Later (Cruveilhier, Gray) - Short thiek vertical band from 
Apex of internal malleolus to 
Inner surface of astragalus b.low its articular facet. 

Sztemal Lateral - Consists of three separate fasciculi : - 

Anterior Fasciculus - Short, thick, nearly horizontally from 

Anterior border of external malleolus to 

Astragalus in front of its external articular facet. 
Middle Fasciculus - Longer, rounded, from 

Apex of external malleolus to 

Middle of outer surface ofos calcis. 
Posterior Fasciculus - The strongest, deeply situated ; nearly horisontally from 

Depression at inn-r 6* back part of external malleolus to 

Asiragcdus behind its external articular facet as far as groove for flexor longus polliciu 

SYNOVIAL MEMBRANE - Communicates with that of the inferior tibio-fibular articulation. 

VASCULAR & NERVE SUPFLT — ^rom the malleolar branches of the anterior tibial 

and the termination ol the anterior peroneal, and from the anterior tibial nerve. 

MOVEMENTS — Are fiexion & extension with a slight amount of lateral mobility in the ex- 
tended position. - In the fiexed position the wide anterior part of the trochlea lies 
in ibe narrow posterior part of the receiving cavity, and the pasterior fibres of the 
lateral ligaments are on the stretch ; all lateral movement is then impossible. 
In the extended positioa the narrow posterior part of the trochlea lies in the wide 
anterior part of the receiving cavity, and, the lateral ligaments being relaxed 
(except in forced extension), a considerable amount of lateral movement is per- 
mitted : - Adduction is produced by the tibialis anticus, abduction by the peronei. 
In forced extension, however, the anterior fibres of the lateral ligaments become 
tensed, and movement from side to side ia again prohibited. - Forced extension is 
accompanied by a slight amount of adduction in consequence of the outer border 
of the trochlea being a little longer than the inner one and slightly curved 

inwards posteriorly. 

A. 



ABTIOULATIONS of the FOOT 

!«• ftna/t itfrtOHndafarta/, mdaiarso'mdtaarsal, mdatarso-phalangiol ^pkakmgeaL 
TMSMJkIs ABTICDLATIONS — Form three sets: - 

jLilcnlations of Bones of First Row. 

AmAGALUS & Os Calcis are joined by two arthrodial articnlations, of which the ligaments are • 
Jnterosstous CalcaneO'Astragahid - Broad thick band of vertical & oblique fibres passing? from the deep 
g^roore on one bone to the deep groove on the other. It is the principal bond of union. 
External CakafuihAstragaloid "Bihatt thick band from enter surface of astragalus below its exter- 
nal articular facet to outsit surface of os calcis. 
Pfiierwr CaUana'Astragalaid--T)maMThwidLtTOJiL posterior surface of astragalus to contiguous part 

of upper surfisce of os oalcia 

Articnlatioxis of Bones of Second Row. 

ScAFHOio, Cuboid & the These Cukeiyobm Bones are joined by arthrodial articulations, oi 
;^^^j -Numerous, irregular; the dorsal are the thickest & strongest. which the Ugts. are: 

Jnterosstous - Four, strong; connect adjacent non*articuIar portions of the three cuneiform bones 

& the cuboid, and of the scaphoid h cuboid. 

ArUcnlations of the First Row of Bones with the Second Row of Bones. 

The Astragalus & the Scaphoid, on the one hand, and the Os Calcis ft the Cuboid, on the 

other, are joined by two arthrodial articulations, of which the ligaments are : 

Sup. AstragalO'Scaphoid-'^TOtiA^ thin ; from upper surf, of neck of astragalus to upper surf, of scaphoid. 

Sup. CalcaneO'Cuboid-Tydn & narrow band joining os calcis k cuboid on their superior external aspect. 

Lang Caltaneo' Cuboid ^ Long broad & strong band from under surf, of os calcis between the ant. 

ft the two post, tubercles, to ridge on under surface of cuboid ft to base of 2&d 3rd ft 4th 

metatarsal bones. - It transforms the groove for peroneus long^ into a complete canal 

Short CakaneO' Cuboid " Short broad ft strong band, which underlies foregoing, and which extends 

frt>m anterior tubercle ft groove on under surface of os calcis to under surface of cuboid 

behind peroneal groove. 

Int. or Interosseous CakaneO' Cuboid -Short thick band from upper ft inner part of greater process of os 

calcis to inner side of cuboid. Blends posteriorly with the sup. oalcaneo-soaphoid ligt. 

To the foregoing ligaments must be added the two following, which may be con* 

sidered, especially the latter one, as belonging to the astragalo*scaphoid articulation. 

Superior CakaneO'Scaphoid - Short thick band blended posteriorly with foregoing, and passing 

forwards anteriorly to outer side of scaphoid. 

Inferior Calcaneo^Scaphoid - Very thick, strong, broad, and somewhat triangular band extending 

from anterior border of lesser process of os calcis to under surface of scaphoid. It 

supports the head of the astragalus, and forms part of the articular cavity into which 

the latter is received; it is lined superiorly by the synovial membrane which is com* 

men to the anterior calcaneo-astragaloid ft astragalo-scaphold articulationB. 

TARSO-METATARSAL ARTICULATIONS — Are arthrodial joints between : 

FiBsT 2f etatassal Bone and Internal Guneiyobm; 

Second Metatassal Bone „ All Three Guneifobm Bones, which bones form together 

a deep recess into which the second metatarsal bone is received ; 
Third Metatarsal Bone and External CuNEiroRU ; 
Fourth Metatarsal Bone „ External Cuneiform (usually) ft Cuboid; 
[ Fifth Metatarsal Bone „ Cuboid. - The ligaments are : 

I Dorsal - Thick ; join each metatarsal bone to corresponding tarsal bone, the second metatarsal 

I bone having three dorsal ligaments, one from each cuneiform. 

! Plantar - Thinner ft less regular, especially those belonging to the 4th ft 5th metatarsal bones. 

Those belonging to the Ist ft 2nd are much stronger ; those belonging to the 2nd ft 3rd 

are strengthened by oblique bands passing forwards from the internal cuneiform. 

\ Interosseous •• Three, strong; between internal cuneiform ft 2 ad metatarsal bone, and between 

external cuneiform ft 2ud ft 3rd metatarsal bones. 

MSTATARSO-METATARSAL ARTICULATIONS — The metatarsal bones are connected to 

each other, both at their tarsal ft at their digital extremities. 

Tabsal Extremities -Are connected by arthrodial a'-ticulations, except in the case of the 1st ft 

Dorsal ") 2nd metatarsal bs., between which there is no direct contact. Tbeligts. are:- 

Palmar ( - Of which the interosseous are the strongest ft most important, and the dorsal 

Interosseous ) the least imporUnt. 

Digital Extremities - Are all joined together by the 
TYansverse Metatarsal ligament -TrAu^rerBe band which crosses whole width of metatarsus, and 
blends auteru>r Jy with the glenoid ligaments of the metatarso-phalangeal articulations. 

MET ATARSO-PH AL ANGE AL ARTICULATIONS — Are condyloid articulations similar to the 
Antenor or Glenoid (Crweilhier)\ „., metaoarpo-phalangeal. The ligts. are also similar, vis: 
Lateral - Two for each. j - ^^^e Metaoarpo-phalangeal articulations. 

^OE AL ARTICULATIONS — Are ginglymold articulations similar to those of the fingers. 

The ligaments are the same as those of the foregoing articulations. 
For BynoTial Membranes of the Tarsus, Vide next Tablet. 
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FASCIiE & SYNOVIAIi MEMBRANES 



FASCIiB — Are rather ligaments than fasoiaa proper^ and are therefore desoribed hefe. 

AnteriorrAnxmlar Ligament - Consists of two portions oonneoted by a thin intei - 

vening lajer of fascia. 

SvFEBiOB OE Vertical Portion - Of considerable breadth & continnons saper- 

iorly with deep fascia of leg. It extends from lower part of anterior 

border of tibia to lower part of anterior border of fibnla. 

INYERIOR OR HORIZONTAL PORTION. - Narrower and continnons anteriorlj with deep 

fascia oyer dorsnm of foot. It extends from npper surface of os calcis, in 

front of groove for interosseous oalcaneo-astras^aloid ligament, to internal 

malleolus & inner border of plantar fascia. 
Beneath anterior annular ligament pass from within outwards : - 

I. - Tendon of tibialis anticus contained throughout in a BynoTial sheath. 
a. " Tendon of extensor proprius pollicis contained in a synoyial sheath 
beneath the inferior or horizontal portion of the ligament only. 
S. - Anterior tibial vessels &* Htrve, 

4, - Tendons of extensor longus digitorum &* peroneus tertius enclosed 

throughout in one synovial sheath. 

Internal Annular Ligament - strong fibrous band continuous saperlorly with 

deep fascia of leg, and giving origin inferiorly to innermost fibres of abductor 

poUiois. It extends obliquely from internal malleolus to inner surface of os 

calcts. Beneath it pass from before backwards & outwards ; - 

I. - Tendon of the tibialis posticus contained in a synovial sheath. 

2* " Tendon of the flexor longus digitorum contained in another synovial 

sheath. 

3. - Posterior tibial vessels 6^ nerve. 

4. - Tendon of the flexor longus pollicis also contained in a synovial sheath, 

and situated at a considerabb depth in a groove on posterior 

surface of astragalus. 

Sxtemal Annular Ligament -Narrower & thinner band extending from exter- 
nal malleolus to outer surface of os calcis, and beneath which pass 
Tendons ofperonei both enclosed in one synovial sheath. 



SYNOVIAL MEMBRANES — Are articular & tendinous. 

Articular -Six: - 

/. - Synovial membrane of posterior eal€aneo»£utragaloid articulation. 
a. - Synoznal membrane common to the anterior calcaneo^astragaloid &* 

astragalO'Scaphoid articulations. 
^. - Synovial membrane of cakaneo'cuboid articulation. 
4. - General synovial membrane of the tarsus Comprised between the 
scaphoid & the three cuneiform bones, between the three cunei- 
form bones, between the external cuneiform bone & the cuboid, 
between the middle & external cuneiform bones on the one 
hand and the bases of the 2nd & 3rd metatarsal bones on the 
. other, between the bases of the 2nd & 3rd metatarsal bones. - 
Sometimes there is a separate synovial membrane between the 

scaphoid & the cuboid. 

5. - Synovial membrane of the articulation between the cuboid and the ^ih dr* 

j'M metatarscU bones. 

6. - Synovial membrane of the articulation between the first cuneiform bone 6- 

the first metatarsal. 
Tendinous " ^^de Annular Ligaments. 



THE MUSCLES. 
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THE MUSCLES of the FACE 



Aro the: 

OCCIPITO-FRONTALIS. 

Frontal Portion - innermost fibres are oontinnons with pyramid SrliB naaii the othen 
blend with orbicularis palpebrarum A corrngator sapercilii. 

Occipital Portion - Oater two-thirds of superior curved line of occipital bone« and 
mastoid portion of temporal. 

The intervening epicranial aponeurosis is attached behind, between ibm 
two occipital portions, to the external occipital protuberance & to the superior 
curved lines ; laterally it gives attachment to the attrahens A attollens aurem^ 
and, becoming considerably thinned, passes over the temporal fascia to the 
zygoma. - It is Intimately connected to the integument, loosely to the peri* 
cranium. 

S., frontal portion by facial nerve, occipital portion by small ocoipital 
branch of cervical plexus A by auricular branch of facial. 

MUSCLES of the EAR. 

Attollens Anrem, or Auricnlaris Superior - Temporal portion of epicranial 

aponeurosis. 

Upper and anterior part of helix & upper part of concha. - S. by small 
occipital branch of cervical plexus. 

Attrahens Anrem^ or Auricnlaris Anterior - Lateral prolongation of epioranial 

aponeurosis below & in front of preceding. 

Front part of helix. - 8. by facial nerve. 

Retrahens Aurem^ or Auricularis Posterior - Mastoid process. 

Back of concha - S. by auricular branch of facial. 

MUSCLES of the NOSE. 

MUSCLES of the EYELIDS & ORBIT. 

MUSCLES of the MOUTH. 

ELEVATOR MUSCLES of the LOWER JAW - Vide following Tablets. 
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MUSCLES of the FACE— 2nd Tablet. 



MUSCLES OF THE NOSE. 

Fyramidalifl Nasi - Continnoas snperiorly with innennoBt fibres of oodpito-iitmtalic. 

Aponeurosis of compressor nasi. 

Compressor Nasi - Lower & inner part of canine fosa. 

Aponenrosis continuous with that of its fellow over bridge of nose. 

Levator Labii Superioris Aleeque Nasi - Upper part of nasal prooess of snperior 

maziUa. 

Cartilage of ala of nose and upper lip blending with orbloularis & levator 
labii superioris proprius. 

Depressor AIsB Nasi - Hyrtiform fossa or inoisor fossa of upper jaw. 

Septum and back part of ala of nose. 
Irregular and indistinct fasciculi may be found oyer the alar cartilages forming the t 
Leyatok Proprius Ala Nasi Posterior or Dilatator Naris Postbrioe, 
Letator Proprius Alje Nasi Anterior or Dilatator Naris AMTERioRy 
Compressor Narium Minor. 

MUSCLES OF THE EYELIDS. 

Orbicularis Palpebranun *- Anterior surface and edges of tendo oouli, internal an- 
gular process of frontal, nasal process of superior maxilla in front of lachrymal 
groove. 

Orbicular Portion -Thick A red, forms complete ellipses, and blends superiorly with 
occipito-frontalis and oorrngator superciliL 

Palpebral or Ciliary Portion - Thin & pale, forms a series of oonoentrio ourves, and 
is inserted externally into external tarsal ligament & malar bone. 
TENDO OCULI OB TENDO PALPEBBABUK - From nasal prooess of superior 
maxilla in front of lachrymal groove. Crosses anterior aspect of lachrymal sac^ 
giving off a fibrous lamina, the reflected portion of the tendo oculi, which passes 
backwards A inwards behind lachiTmal sac to be attached to ridge on laohrymal 
bone. Bifurcates and is attached to inner extremity of each tarsal cartilage. 

Corrugator Snpercilii - inner extremity of superciliary ridge of frontal. 

Under surface of orbicularis & occipito-frontalis. 

Tensor Tarsi - Bidgo A posterior part of outer surface of lachrymal bone. 

Crosses posterior aspect of lachrymal sac, and dirides into two slips whioh 
are inserted into tarsal cartilages near puncta lachrymalia. - May be con- 
sidered as a deep part of ciliary portion of orbicularis. 

Levator PalpebrsB Superioris - Under surface of lesser wing of sphenoid in troni of 
optic foramen and externally to snperior oblique . 
Upper border of tarsal cai*tilage. 



I 
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THE MUSCLES of the FACE-3rd Tablet. 



MUSCLES of the ORBIT. 



ORIGINS. 

Internal & Inferior Recti A Lower Head of External Rectus - inoompiete 

flbrons ring termed th&ligamezit of Zinn, whioh Bnrrounds optio foramen, except 
at its upper & ontor pr t. - Lower head of external rectos also arises from a 
small spine on orbital snrface of greater wing of sphenoid. 

Superior Reotns ft Upper Head of External Rectos - Upper margin & npper 

part of onter margin of optlo foramen. 

Levator PalpebrSB Snperiorls - Under surface of lesser wing of sphenoid in front 
of optio foramen & externally to superior oblique. 

Superior Oblique - Under surface of lesser wing of sphenoid in fhmt of optic foramen 
& internally to levator palpebrn superioris. 

Inferior Oblique - Depression on orbital plate of Superior maxilla close to lachrymal 
groove. 



mSBRTIONS. 

The Four Recti - Fore part of sclerotic about four lines firom cornea. 

Superior & Inferior Oblique - Upper & outer part of sclerotic between superior & 
external recti and midway beteen cornea & optic nerve. 

Levator PalpebrSB Superioris - Upper border of superior tarsal cartilage. 

NEBVS-SUPPLY — Levator palpebras superioris A superior rectus, upper dhnsiom tf 
^d nerve; - internal & inferior recti and inferior oblique, lower dhdsioH 
of%rd nerve: - superior oblique, 4tA nerve; * external rectus, 6i/k nerve. 
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MUSCLES of the FACE-4th Tablet. 



MUSCLES of the MOUTH. 



Orbioolaris Oris - ConsiBts of three portions : 

liABiAL OR Makginal Postion - Continiied nnintemiptedly from one lip to the other 
round the commissnres of the mouth. 

Facial Portion - Central fibres decussate ^th, tiie otinn an direct^ oontinnons 
with, fibres of buccinator. 

Accessory Portion - Consists for the upper lip of four fasoiouli, the musouli aooes- 
sorii orbicularis superiores, arising from superior maxilla opposite incisor teeth 
& from septum of the nose ; and for lower lip, of two fasciculi, the musouli acces- 
sorii orbicularis inferiores, from inferior maxilla near the canine teeth. 

Inserted into this muscle and into the integument oorering it from the 
middle of the upper lip to the middle of the lower lip, are the following muscles 
(the last CKcepted), which all blend more or less with each other : - 

Levator Labil Snperioris Alseqne Nasi - Upper part of nasal process of superior 

maxilla. 

Levator Proprius Labii Snperioris - Soperior maxillary & malar bones close to 
margin of orbit. 

Levator Anguli Oris or Musculus Caninus - Canine fossa just below infra. 

orbital foramen. 

Zygomaticns Minor - Lower and front part of malar bone. 

Zygomaticus Major - Malar bone near sygomatic suture. 

Buccinator - Outer surface of alveolar processes of superior & inferior mazill» corres- 
ponding to the molar teeth, and from pterygo-maxillarj ligament (which latter 
is a fibrous band extending from apex of internal pterygoid plate to posterior 
extremity of mylo-hyoid ridge of lower jaw, and which gives attachment poster- 
iorly to superior constrictor of pharynx). 

Its fibres are continuous with those of facial portion of orbicularis oris, the 
middle ones decussating, the superior A inferior ones passing directly into corres- 
ponding lip. 

Risorins ~ Fascia over parotid gland A masseter. - Is often described as the upi>er part 
of platysma myoides. 

Depressor Anguli Oris or Triangularis Oris - Bxtemal oblique line of lower jaw 

externally to mental foramen. 

Depressor Labii Inferioris or Quadratus Menti - External oblique line of lower 

jaw between symphysis A mental foramen. 

Levator Labii Inferioris or Levator Menti - incisor fossa of lower jaw. 

Intemiment of chin close to median line. 



107 



MUSCLES of the PA0E-5th Tablet. 



ELEVATOR MUSCLES of the LOWER JAW. 



Masseter. 

Superficial Postion - Anterior two- thirds of lower border of zygomatic aroh. 

Angle A lower half of outer surface of ramus. 
Deep Portion - Posterior third of lower border & inner surface of zygomatic aroh. 

Upper half of outer surface of ramus & coronoid process. - S. by anterior or 
smaller division of inferior maxillary nerve. 

Temporal - Whole extent of temporal fossa, except anterior wall, inner surface of tem- 
poral fascia. 

Apex, inner surface A anterior border of coronoid process down to its root. - 
S. by anterior or smaller division of inferior maxillary nerve. 

Internal Pterygoid - Pterygoid fossa, and more particularly from inner Bur&ce of ex* 
temal pterygoid plate, and from gproove on pteryg^d process of palate bone. 

Angle and inner surface of ramus as high as dental foramen. - S. by ante- 
rior or smaller division of inferior maxillary nerve. 

External Pterygoid. 

IJppEB Head - Pterygoid ridge A portion of under surface of great wing of sphenoid 

between it and base of pterygoid process. 
LowEE Head - Outer surface of external pterygoid plate & tuberosity of superior 

maxillary and palate bones. 

Depression on front of neok of condyle & interartionlar fibro-oartilage of 

temporo-mazillary articulation. - S. by anterior or smaller division of inferior 

maadllary nerve. 
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mJSGLES of the NECK— 1st Tablet 



SUPERFICIAL MUSCLES. 

FlfttyBma Myoides - daWoIe, ftoromion, fasda over peotoriHi major, deltoid, A 
trftpesint. 

Innermost fibres deonnate below ohin & in firont of eTrnphTBis; others 
ere inserted into lower jaw below external obliqne line; others blend with 
depressores labii inferions & angnli oris and the other mnsoles of the month, 
forming risorius. - S. by snperfioial oerrioal plexus and facial nerre. 

Stemo-Cleido-Mastoid or Stemo-Mastoid. • 

Stbbnal Pobtion - Upper A outer part of front of first pieoe of sternnm. 
Claticulae Pobtion - Anterior snrfaoe & upper border of inner third of dlaviole. 

Anterior border & outer surface of mastoid process and outer two-thirda 

of superior ourred line of occipital bone. - S. by deep external branches of 

oerrioal plexus & by spinal aooeasory nerre. 

INFRA-HTOID BEQION. 

Stemo-Hyoid or Stemo-Cleido-Hyoid - Tariously from posterior stemo-olaTicnlar 
ligament, and from upper & back part of first pieoe of sternum or back of 
inner extremity of olariole, or from both; sometimes from olayiole only; occa- 
sionally from cartilage of first rib. 

Lower border of body of hyoid bone internally to omo-hyoid. - 8. by a 
branch from loop between descendens & oommunicans noni nerres. 

StsmO-Thsrroid - Back of first piece of sternum below & internally to stemo-hyoid. 

Oblique line on ala of thyroid cartilage. - 8. by a branch from same 
■ouroe. 

Omo-Hyoid - Upper border of scapula on inner side of suprascapular notch and some* 
times frvm transverse ligament. 

Lower border of body of hyoid bone externally to stemo-hyoid. - 8. by a 
branch from loop between descendens & oommunicans noni nerres. 

Thyro-Hyoid -^ Oblique line on ala of thyroid cartilage. 

Lower border of body & greater oornn of hyoid bone. - 8. by hypogloMal a. 

8UPRA-HT0ID BEGION. 

Dtgastric - Digastric groove on inner side of mastoid process. - Perforates stylo-hyoid 
and is held in connection with body & great oomu of hyoid bone by an apon- 
eurotic loop lined with synovial membrane, frt>m which loop it ia reflected 
upwards & forwards to 

Ecugh depression on inner lip of lower border of jaw bone dose to sym- 
physis. - 8., posterior belly by fadal nerre, anterior belly by mylo-hyoid 
branch of inferior dental nerre. 

StylO-Hyoid - Middle of outer surface of styloid procees. 

' Body of hyoid bone at its junction with great oomu. - 8. by facial nerre. 



MylO-Hyoid - Whole length of mylo-hyoid ridge. 

Body of hyoid bone & median ra]^ 
mylo-hyoia branch of inferior dental nerre. 



Body of hyoid bone & median raph4 from hyoid bone to symphysis - 8. 
d 



OcnkhByoid * inferior genial tubercle. 

▲aterior SBrfkce of body of hyoid bone. - 8. by hypogUMsal 
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MUSCLES of the NECK--2nd Tablet. 



ANTERIOR VERTEBRAL REGION. 

Rectus Oapitis Anticns Major - Anterior tnberoles of the tranirarae prooesflot off 
the 8rd, 4th, 5th, & 6th cervioal vertebras. 

Basilar prooesi in front of rectni oapitiB anticns minor. - S. by anterior 
branch of snboocipital nerre & by deep internal branches of cervical plezns. 

ReotOB Capitis Anticns Minor - Front of the lateral mast of the atlas and root 
of its transverse process. 

Basilar process behind rectus capitis anticns major. - S. by snb-oooipital 
nerve, & by deep internal branches of cervical plexus. 

Rectus Lateralis - Upper surface of transverse process of atlas. 

Jngnlar process of occipital bone. - S. by snb-occipital nerve. 

Longus Colli. 

SvPBBiOR Oblique Portion - Anterior tubercles of transverse processes of 3rd, 4th, 
& 6th cervical vertebrae. 

Tubercle on anterior arch of atlas. 
IxFBRioB OBLiquB PoBTiON - Front of bodies of two or three upper dorsal vertebras. 
Anterior tubercles of transverse processes of 6th & 6th cervical vertebral. 
Ybrtical Portion - Front of bodies of lower three cervical & of two or three upper 
dorsal vertebrss. 

Front of bodies of 2nd, Srd, 4th cervical vertebras. - S. by one of the 
iupra-clavicular branches of brachial plexus. 



LATERAL VERTEBRAL REGION. 

Scalenus Anticns - Tubercle on inner border and upper surface of Ist rib. 

Anterior tubercles of transverse processes of Srd, 4th, 6th, & 6ch cervical 
vertebras. - S. by one of the supra-clavicular branches of brachial plexus. 

Scalenus Medius - Upper surface of first rib behind groove for subclavian artery. 

Posterior tubercles of transverse processes of six lower cervical vertebras. 
8. by one of the supra-clavicular branches of brachial plexus. 

Scalenus Posticus - Back of outer surface of 2nd rib. 

Posterior tubercles of transverse processes of two or three lower cervical 
vertebras. - S. by one of the snpra-olavioular branches of brachial plexus. 
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MUSCLES of UPPER LIMB-lst Tablet. 



ANTERIOR THORACIC REGION. 

Pectoralis Major - Anterior surface of inner half of olavioles oonrdsponding half of 
front of Btemnm ; cartilages of all the true ribs except 1st or 7th or both ; apon- 
enrosis of external obliqae. 

Anterior or outer edge of bicipital grooTe of hnmems. - S. by internal & 
external anterior thoracic nerves. 

'Pectoralis Minor *- Onter snrfhoe & npper border of the 8rd 4th St 6th ribs near their 
extremities. 

Inner border of coracoid process of scapula. - S. bj internal anterior 
thoracic nerve. 

Subclavins *- Cartilage of first rib in front of rhomboid ligament. 

Groove on under surface of middle third of clavicle. -> S. by one of the 
Bupra-clavicular branches of brachial plexus. 

LATERAL THORACIC REGION. 

Scrratus Magnus - By nine digitations from outer surface & upper border of eight 
upper ribs (the 2nd rib having two digitations). 

Whole length of anterior lip of posterior border of scapula, the two upper 
digitations being inserted into triangular smooth surface on anterior aspect of 
superior angle, the three middle digitations into posterior border between superior 
ft inferior angles, and the four lower digitations into anterior aspect of ii^erior 
angle. - S. bj posterior or long thoracic nerve or external respiratory nerve of 
Sir 0. Bell. 

MUSCLES OF THE SHOULDER. 

Deltoid -* Upper surface & anterior border of outer half of clavicle ; upper surface 3t 
outer border of acromion; whole length of lower lip of posterior border of spine 
of scapula. 

Bough triangular prominence a little above middle of outer surfooe of 
shaft of humerus. - S. by circumflex nerve. 

SnbBCapnlaris - inner two-thirds of subscapular fossa ; tendinous laminsd attached to 
ridges of said fossa; aponeurosis which separates it from teres major. 

Into lesser tuberosity of humerus and by fleshy flbres into the neck for a 
short distance lower down. - S. by the two upper subscapular nerves firom 
posterior cord of brachial plexus. 

Snpraspinatns - inner two-thirds of supraspinous fossa & fascia which covers it«^ 

Highest of the three facets on gpreater tuberosity of humerus. - 8. by 
suprascapular nerve. 

Infraspinatus - inner two-thirds of infraspinous fossa & ridges on its surface ; fascism 
which separate it from the teres major & minor. 

Middle facet on gpreater tuberosity of humerus. - S. by suprftsoapular nerve. 

Teres Minor - Upper two-thirds of dorsal aspect of axillary border of scapula; 
intermuscular septa which separate it from infraspinatus & teres major. 

Lowest facet on gpreater tuberosity of humerus and by fleshy flbres 
into the neck for a short distance lower down - S. by a branch of circumflex 
nerve. 

Teres Major - Dorsal aspect of inferior angle of scapula; intermuscular septa which 
separate it from infraspinatus & teres minor. 

Inner or posterior edge of bicipital groove of hnmems. - 8. by a branch 
from lower subscapular nerve. 
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MUSCLES of UPPER LIMB-2nd Tablet. 



ANTERIOR BRACHIAL REGION. 
Biceps. 

Shost Head - Tip of coracoid process of soapnla in common with coraoo-braohialis. 

Long Head - Top of glenoid cavity of soapnla & glenoid ligament. 

Baok part of bicipital tuberosity of the radios. - S. by mnscnlo-cutaneons 
nerve. 

OOfftCO-bracllialis - Tip of coracoid process of scapnla in common with short head of 
bioeps. 

Bongh impression a little above middle of inner sorfaoe of shaft of 
hnmerns. - S. by mnscnlo-oataneons nerve. 

BrftCbialis Antious " Lower half of inner & outer surfaces of shaft of hnmeros; 
front of internal & external intermnscnlar septa. 

Under surface of coronoid process of ulna. - S. by musoulo-outaneous & 
musoulo-spiral nerves. 



POSTERIOR BRACHIAL REGION. 
Triceps. 

Long Head - Rough triangular depression below glenoid cavity of scapula, and 
slightly from capsule of shoulder-joint. 

Outer Head - Posterior surface of shaft of humerus above musoulo-spiral groove; 
outer border of humerus; external intermuscular septum. 

Imnee Head - Posterior surface of shaft of humerus below musoulo-spiral groove f 
inner border of humerus; internal intermuscular septum. 

By a strong tendon into back part of upper surface of olecranon prooeH 
of ulna. - S. by musoulo-spiral nerve. 

SnbanCOXieUS ' Posterior surface of humerus above olecranon fossa. 

Posterior ligament of elbow joint. - S. by musculo-spiral nerve. 
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MUSCLES of UPPER LIMB -3rd Tablet. 



MUSCLES of FRONT of FOREARM. 

BUFEBFIOIAL LATER. 

Pronator Radii Teres. 

Large oe Superficial Head - Inner condyle & inner border of hnmemfl ioi. 

mediately above it, deep fascia of forearm, intermnsonlar septum between 

it & flexor carpi radialis. 
Shall or Deep Head - Bidge on inner surface of ooronoid process of nlna 

below flexor snblimis digitomm. 

Boagh impression on middle of enter sorfaoe of shaft of radius. - 

S. by median nerve. 

Flexor Oarpi Radialis - inner condyle by common tendon; deep fascia ; in- 
termuacular septa on either side. 

Front of base of 2nd metacarpal bone, & slightly into that of 3rd. — 
S. by median nerve. 

Palmaris Lon^S - inner condyle by common tendon; deep fascia; inter* 
muscular septa on either side. 

Anterior annular ligament of carpus and palmar fascia. - S. by 
median nerve. 

Flexor Oarpi Ulnaris. 

Anterior or Inker Head - Inner condyle by common tendon ; deep fascia ; 

intermuscular septum between it & palmaris longus. 
Posterior or Outer Head - Inner border of olecranon, and by as aponeurosis 

which is common to it & to the flexor profundus, from upper two-thirds of 

posterior border of shaft of ulna. 

Pisiform bone and slightly into annular ligament & base of 5th 

metacarpal bone. - S. by ulnar nerve. 

Flexor Sublimis Digitomm. 

Inner Head - Inner condyle by common tendon, and internal lateral liga- 
ment of elbow-joint. 

Middle Head - Tubercle on inner surface of coronoid process of ulna above 
pronator radii teres. 

Outer Head - Oblique line on front of radius. 

Sides of second phalanges. - S. by median nerve. 

DBBP LAYER : 

Flexor Profundus Digitomm - Depression on inner side of coronoid process 
of ulna, upper two-thirds of anterior & inner surfaces, and, by an apon- 
eurosis which is common to it & to flexor carpi ulnaris, from upper two- 
thirds of posterior border of shaft of ulna; inner half of interosseous 
membrane. 

Bases of third phalanges. - S. partly by ulnar nerve, partly by an- 
terior interosseous branch of median nerve. 

Flexor Longus PoUicis - Upper two-thirds of anterior surface of shaft of 
radius; outer half of interosseous membrane; occasionally by a small 
slip from inner side of coronoid process. 

Base of last phalanx of thumb. - S. by anterior interosseous branch 
of median nerve. 

Ihronator QuadratUS -* Lower fourth of anterior surface & inner border of 
ulna; aponeurosis which covers inner third of the muscle. 

Lower fourth of anterior surface & outer border of radius. - S. by 
anterior interosseous branch of median nerve. 
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MUSCLES of UPPER LIMB-4th Tablet. 

UUSGLES of OXTTEB SIDE of FOREARM. 

Supinator LongUS - Upper two-thirds of external oondyloid ridge of hnmeroiy ex- 
ternal intermnscnlar septnm. 

Outer side of base of styloid process of radios. - S. by mnsonlo-spiral n. 

ZSzteXXSOr Carpi Radialis Longior - liower third of external condyloid ridge of 
hamerns, external intermnscalar septum. 

Back of base of second metacarpal bone. - 8. by mnsoolo-spiral nerve. 

IiZtexiBOr Carpi Radialis Brevior - External condyle of hamems by a tendon 
common to it & to superficial muscles of back of forearm ; external lateral liga- 
ment of elbow, joint ; deep fascia; intermuscular septa on either side. 

Back of base of third metacarpal bone. - 8. by posterior interosseous n. 

MUSCLES of BACK of FOREARM. 

SUPERFICIAL LAYER. 

Extensor Coxnnmilis Di^tonim - External condyle of humerus by the commoa 
tendon ; deep fascia ; intermuscular septa on either side. 

Bases of 2nd & 3rd phalanges of the four fingers. - 8. by posterior in. 
terosseous nerve. 

Extensor M^-n^Tn^ Digiti - External condyle of humerus by the common tendon ; 
deep fascia ; intermuscular septa on either side. 

Joins corresponding tendon of extensor communis. The common tendon 
thus formed is inserted into bases of 2nd & 3rd phalanges of little finger. - S. 
by posterior interosseous nerTC. 

Extensor Carpi Ulnaris - External condyle of humerus by the common tendon ; 

middle third of posterior border of shaft of ulna; deep fascia; septum between 

it & foregoing muscle. Usually it simply covers, but sometimes it arises from, 

narrow portion of posterior surface of shaft of ulna internal to the yertical ridge. 

Base of metacarpal bone of little finger. - 8. by posterior interosseoas n. 

Anconeus -- Back of outer condyle of humerus; deep fascia. 

Bough triangular surface on outer side of olecranon & upper third of 
shaft of ulna. - 8. by muscnlo-spiral nerye. 

DEEP LAYER. 

Supinator Brevis - External condyle of humerus; external lateral ligament of 
elbow-joint ; orbicular ligament of radius ; triangular depression below lesser 
sigmoid cavity & ridge behind the depression. 

Inner, anterior, and outer aspects of radius aboTO bicipital tuberosity A 
oblique line as low down as insertion of pronator radii teres. - 8. by posterior 
interosseous nerve. 

Extensor Ossis Metacarpi Pollicis - Outer half of posterior surface of shaft of 
ulna below insertion of anconeus ; posterior surface of interosseous membrane ; 
. middle third of posterior surfaoe of shaft of radius. 

Base of first metacarpal bone. - 8. by posterior interosseous nerve. 

Extensor Frimi Intemodii Pollicis - Posterior surfaee of radius below fore. 
going muscle ; interosseous membrane. 

Base of first phalanx of thumb. - 8. by posterior interosseous nerve. 

Extensor Secnndi Intemodii Pollicis - Middle of outer half of posterior sur. 

face of shaft of ulna ; posterior surface of interosseous membrane. 

Base of terminal phalanx of thumb. - 8. by posterior interosseoas norve. 

Extensor Indicis * Posterior surface of shaft of ulna below foregoiog mascle; 
interosseous membrane. 

Joins corresponding tendon of extensor communis. The common tendon 
thus formed is inserted into bases of 2nd & 3rd phalanges of index finger. - S 
by posterior interosseous nerve. 
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MUSCLES of PALM of HAND. 

MUSCLES of the THENAR EMINENCE or MS. of the THUMB. 

Abductor Follicis or Trapezo-phalan^eal - Bidge on anterior muft^oe of tmp^ 

sinm & anterior annnlar ligament of wrist. 

Onter aide of base of first phalanx df thnmb. - S. by median nerie. 

Opponens Follicis or Trapezo-metacarpal - ^ront of trapezinm below the ndga, 

& annular ligament. 

Whole length of onter border of metacarpal bone of thumb. - S. by median n. 

Flexor Brevis Follicis or Trapezocaipo-phalangeal. 

OuTEB OR SuPKSFiCTAL Heab - Lower part of trapeziam & anterior annular ligament. 
IxNKK OK Deep Hbad 7 Trapezoides, os magnnm, base of 2nd & 8rd metaoarptd bones. 
Either side of base of first phalanx of thnmb, a sesamoid bone being dere- 
loped in each tendon. -8. by median nerve, & deep branch of nlnar. 

Adductor Follicis or Metacarpo-phalangeal - Lower two-thirds of anterior snr. 
face of 8rd metacarpal bone. 

Inner side of base of first phalanx of thnmb. - 8. by deep branch of ulnar a. 

MS. of HTPO-THENAR EMINENCE or MS. of LITTLE FINQER. 

Falmaris Brevis - Annnlar ligament ft inner edge of central palmar fascia. 

Skin over inner border of hand. - 8. by superficial branch of ulnar nerre. 

Abductor Minimi Digiti, or Fisi-phalangeal -Pisiform bone, and slightly from 
tendon of flexor carpi nlnaris. 

Inner side of base of first phalanx of little finger. - 8. by deep branch of 
nlnar nerve. 

Flexor Brevis Minimi Digiti, or Unci-phalangeal - Unciform prooess of 

unciform bone & annnlar ligament. 

Inner side of base of first phalanx of little finger. - 8. by deep branch of 
nlnar nerve. 

Opponens or Adductor Minimi Digiti, or Unci-metacarpal* - Unciform 

process of nnoiform bone & annnlar ligament. 

Whole length of inner border of metacarpal bone of little finger. - 8. by 
deep branch of nlnar nerve. 

*These names, expressive of the origin & insertion of the corres- 
ponding mnsoles, are dne to Craveilhier. 

MUSCLES of the CENTRAL PALMAR REGION. 

Xiumbricales - Fibbt, and sometimes Second, from onter side of correspo n ding deep 
fiexor tendon. - Thibd and Foubth, from adjoining sides of 2nd & 8rd and Srd 
&, 4th deep fiexor tendons respectively. 

Onter side of expansion of corresponding extensor tendon on back of 
first phalanges. - 8., the two onter by median nerve ; the two inner by deep 
branch of nlnar nerve. 

Ffidmar Interossei -Three. -They arise from the whole length of one side of the meta- 
carpal bone of one finger, and are inserted into the same side of the base of the 
first phalanx of the same finger & into the expansion of the extensor tendon 
which covers it. - They are situated respectively on the inner side of the 2nd 
metacarpal bone & index finger, and on the onter side of the 4th & 5th meta> 
carpal bones and corresponding ring ds little fingers. They addnct these fingers 
towards an imaginary line drawn through the long or middle finger. - They 
are supplied by the deep branch of the ulnar nerve. 

Sonal Interossei - ^^'^^ ' They arise by two heads irom the adjacent sides of two 
metacarpal bones, but more extensively from the side of that metacarpal bone, 
which corresponds to the finger into which the muscle is inserted. They are 
inserted into the corresponding side of the base of the first phalanx of the cor- 
responding finger A into the expansion of the corresponding extensor tendon. - 
They are situated respectively on the outer side of the 2nd metacarpal bone ds 
index finger, on both sides of the Srd metacarpal bone A middle finger, on the 
inner side of the 4th metacarpal bone A ring finger. The 1st dorsal interosseous 
nnscle is larger than the others, and is sometimes called the abductor indicis; 
the radial artery passes between its two heads. - They abduct the fingers from 
an imaginary line drawn through the long or middle finger. -> They are supplied 
by the deep branch of the ulnar nerve. 



\ 
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MUSCLES of the THQBAX. 



ISztemal Zntercostals - Eleven pairs. Downwards & forwards firom lower border of 
eleven upper ribs to npper border of eleven lower ribs. 

Commence posteriorly at or near tubercle of each rib. In the six npper 
intercostal spaces they extend anteriorly to near outer end of costal cartilages j 
in three following spaces they are prolonged some distance between the cartila- 
ges; in the two last spaces they extend to the end of the space. When not pro- 
long^ to end of the space they are continued up to sternum by thin tendinous 
fibres having the same direction as the muscular fibres. 

Zntomal Intercostals - Eleven pairs. Upwards & forwards from upper border of 
eleven lower ribs to inner lip of groove on inner surface of each rib above, & to 
inner surface of costal cartilages. 

Commence anteriorly at anterior extremity of costal cartilages, being 
continuous, in the two lowest intercostal spaces with fibres of internal oblique. 
End posteriorly at or near angle of ribs, approaching nearest to spine in the upper 
& the lower spaces. 

SubCOStales or InfiracOStales - Upwards & forwards from inner surface of one rib to 
inner surface of first, second, or third rib above. Vary in size & number, and 
are most numerous between the lower ribs, and in the neighbourhood of their 
angles. 

Levatores Costarum or SupraCOStales - Twelve. From tips of transverse pro- 
cesses of seventh cervical & eleven first dorsal vertebrse to upper rough border 
of rib below, between tubercle & angle, and, in the case of the few lower, to cor- 
responding part of the second rib below origin. 

Triangularis Stemi - Radiates from lower & lateral parts of posterior sur&qe of 
sternum, and from ensiform cartilage & cartilages of three or four lower true ribs, 
to inner surface & lower border of cartilages of second, third, fourth, A fifth ribs, 
the lowest fibres being continuous with those of transversalis. Varies con- 
siderably in difierent bodies, and even on opposite sides of same body. 

ROCtuS Stemalis - An occasional prolongation, fleshy in middle & tendinous at both 
ends, of rectus abdominis in front of peotoralis migor. Inserted superiorly into 
sternum in connection with tendon of stemo-mastoid ; rarely present on both 
sides. 

K. «- All these muscles are supplied by the intercostal nerres. 
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MUSCLES of the ABDOMEN. 



Xztemal Obll<1116 - Outer inrfkoe A lower borders of the furAi lower ribs, mterdigita* 
ting by four or fire slips with serratos magnos a by three or four with 
IfttissimTLS dorsi. 

By fleshy fibres into anterior half of enter lip of crest of ilium, and its 
aponeurosis forms in sncoession : 
Pouparfs ligameni; 
Gimbemafs ligameni ; 
Outer pillar of external abdominal ring; 
Inner Hilar of external abdominal ring : 

Superjieial part of linea alba by deonssating with its fellow, and 

I>erhaps also after deonssating the 
Triangular ligament k intercolumnar fascia of opposite side. (Tide ab- 
dominal Aponeuroses) 

Intomal Oblique -Outer half of Ponpart's ligament; anterior two-thirds of middle 
lip of orest of ilium ; posterior layer of lumbar fasoia. 

Lower border of cartilages of four hnver ribs \ linea alba ; crest of pubes 
ft pectineal line behind Gimbemat's ligament to the extent of about } an inch, 
forming part of the conjoined tendon. 

TrftBSyenalis - Outer third of Poupart's ligament; anterior three-fourths of inner 
lip of orest of the mum ; inner surface of cartilages of six lower ribs interdigita- 
ting with Diaphragm; hj lumbar fasoia from tips of spinous processes, tips 
A bases of transyerse processes of all the lumbar yertebne. 

Linea alba ; orest of pubes & pectineal line behind Qimbemat's ligament 
to the extent of about ) an inch, forming part of the conjoined tendon. 

B60tllS AbdoxniXXifl - By two heads from crest of pubes & ligamentous fibres oomering 
symphysis. 

Cartilages of tth, 6M bt uth ribs & side of ensiform cartilage. 
This muscle is traversed by from 8 to 6 lineee transversa, irregular ten- 
dinous intersections, which interrupt the superficial fibres and adhere firmly to 
anterior wall of sheath; these are situated opposite umbilicus, between umbilicus 
A ensiform cartilage, and, frequently, one or two less complete ones, near or 
below umbilicus. 

Fyramidalis - Front of pubes ft anterior pubic ligament. 

Linea alba midway between pube« ft umbilicus. - Is often absent on one 
or both sides. 

OreZOftStor - From middle of Poupart's ligament intemaUy to lowest fibres of internal 
oblique ft transversalis, and by a small pointed tendon from front of pubes ft 
■heath of rectus, forming large external, and smaller ft less constant internal 
bundles. Is the eyerted gubemaculum testis with a few additional fibres of the 
internal oblique, and sometimes of the transTersalis, drawn or pushed down by 
the testicle during its descent (Curling). 

Qnadnitiui Lxmibonuii. 

Amtbkior Portion - Upper border of transverse processes of the two or three lower 
lumbar vertebrso. 

Inner half of lower border of last rib. 
PoRBHiOK Portion - Ilio-lumbar ligament, and for about 2 or 8 inches from poete* 
rior part of inner lip of orest of ilium. 

Apices of transverse processes of the 4 upper lumbar vertebrss, and inner 
half of lower borler cf last rib, 

H/^These mnscles are supplied by the lower interoostal, illo-hTpogmitrio, ft 
ilio«inguinal nerres. The quadratna himbomm ahw reoeirea 
branches from the anterior diyinonfl of the lumbar nerrea. 
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THE DIAPHRAGM 117 

^ '^«;!!'*^*'«^® expanded portion of the fan beinR horizontal, and the narrow portion or handle, rer^ 

tioal. It presents for examination its points of origrin & the fibres arising from them, its cental o» 

'orvnarna /w rs-or^v^-w •. «■««%«« «*m - — _ cordiform tendon, its openings, ft its relatione 

FOINTB OP ORIGIN A FIBRES ARISING FROM THEM: 

^"^f^^oPtSJSSS? ^.w?'^"*' attachment to a narrow & someHmes tendinous slip, on either side 

Of which the oos^l cartilages & the costal fibres bound a narrow trianjfnlar area, oVer the extent 

nart«ftrf«- ArZl'f "« the plenne A the peritoneum are separated only by a little areolar tissue. 

cartilages ft Osseotu Portiona of the 6 or 7 Lower Ribs - Gi/e rise to the long arched 

T 1cf<i«v«^««^«^ A f!* , !' ^^*°^' ** *1'®*''" P°*°* ®^ ^'•'^'"' interdigitate with the transversalis. 

^^S?\-?^ A'?^?!'? Intemum - A thickened band of the fascia oyer the psoas, extending 

«^... /f ^^ ^^ \'*' * !<>"?*'"«? from that of 2nd lumbar vertebra, to tip of transverse 

T Irfo^SfL^ A ■^"?*^"^» ^ **^»<^ of Snd. Gives rise to arched fibres similar but rather shorter. 

Ijlgamentum Arcnatnm Externum -A thickened band of the fascia over quadratus lumborum 
if 7!!!°i *u * ^^^^^^^S' •^T''**' aponeurosis), extending from tip of transverse process 
Of first lumbar vertebra, & sometimes from that of 2nd, to lower border & apex of last rib. 

u^jj-^ ^*a^_ _- _,-. - ^ — ., . Gives rise to similar arched fibrei. 

^ CRTmA ^^.S^^^i'.^yj'^ * ^ouHh Lumbar Vertebra by means of the 

^nZ Srj?. !l? ^^JP-J^^^\^ bundles, which arise by tendinous fibres as follows : 
KiOHT Okus -The thickest & longest, from front of bodies & intervertebral substances of Ist, 
T -^ I ' Si^' 7 sometimes of 2nd, 8rd, & 4th lumbar v.. & from ant. common ligt. of spine. 
liEFT CRU8 - The shortest & narrowest, from left side of bodies & intervertebral substances of 
1st A 2nd or sometimes of 2nd & 3rd lumbar vertebraa, & from ant. common li^. of spine. 
1 • /. tendons ascend for a short distance on either side of the aorta, and then become 
Joined m front of that vessel by means of a tendinous arch formed by the blending of 
their innermost fibres. The crura then jjive rise, as well as the intervening aroh to two 
''§?r ^ J ®** ® ^^^' fasoicuU of which beUies pass upwards & outwards to the 
cordiform tendon, while the inner ones first decussate in front of the aorta (those of the 
right side being the largest A most anterior), then diverge to surround the ossophagos, 
and finally meet again in Iront of it Iwfore they end in the central tendon. (In some 
▼ery rare oases these fasciculi do not join in front of the oesophagus, a portiou of the 
anterior margin of the oesophageal opening is then tendinbus). 
CENTRAL or CORDIFORM TENDON — The common insertion of all the fibres. Has somewhat 

the shape of a trefoil leaf; and presents anteriorly three leafiets; the right one is long, 

broad, & the largest ; the left one, long, narrow, & the smallest ; the middle one short, broad, & 

OFENINOS — Are : intermediate in size. 

Large Openings - Three : 

AoETic Opening - For aorta, vena asygos major, thoracic duct & frequently the left cord of the sym- 
pathetic. Lies in middle line, and is osteo-fibrous, being bounded behind by bodies of vertebre, 
laterally by tendons of-the crura, and in front by the fibrous arch which joins the latter. 
GIsoPHAGEAL OPENING - For ossophagus A pneumogastric nerves. Lies higher up, & a little to th» 
left. Is oval in form & entirely muscular, being formed by the inner decussating fasciculi of th* 
fieshy portion of the crura ; - in some very rare oases a portion of the anterior margin is fibrous, 

A formed by the posterior border of cordiform tendon. 

Opening poe Inperioe Vena OAVA-The highest; lies a little to the right between right A middle 

leafiets of cordiform tendon. Is quadrilateral A fibrous, being bounded by four bundles of tendin. 

SmaU Openings - Transmit ; ^^'^^ ^^"^ ^^^'^ "®®* ** "«^* *°«^*»- 

Jf^At cord of sympathetic^ 6* sometimes the left; 

Right 6^ leftgreaty lesser ^ 6^ least splanchnic nerves ^ either separately or conjointly. 

Vena atygos minor, 6^ sometimes the major - These opening^ vary therefore in number. 

RELATIONS - 

Of Upper Sorfietce : 

Cateeallt ' PleursB ; lungs. Also at circumference of thorax for a considerable though variable ez» 
tent, lower ribs A lower intercostal spaces, the lungs not descending under ordinary oiroum- 
stances as low as the costal attachments of the diaphragm A the point of refiection of the pleuns 
The lateral portions of the diaphragm are the most movable; their degree of elevation or 
depression varies much more than that of the central part in accordance with the respiratory 
movements, and with the deg^e of distension, or otherwise, of the stomaoh, intestines, A uterus. 
The right lateral portion of the diaphragm, on account of the pressure of the liver on that side, 
rises by one or two ribs' breadths higher than the left, and reaches the level of 
In Forced Expiration - 4th costal cartilage ; 

In State of Repose of Thorax - 5th costal cartilage ; ' 

In Forcea Inspiration - Line from ensiform cartilage, to baok of lOth rib. 

Obntsallt - Heart A base of pericardium, the fibrous layer of which latter sac blends more partioa* 

larly with the anterior A left part of central leaflet of cordiform tendon, A with the fascia covering 

the left anterior costal fibres. The central part of the diaphragm is flattened A less movable. 

and lies on a lower level than the lateral portions, except elose to the sternum, in front, A to the 

vertebrae, behind, where, on the contrary, it rises a little higher* 

Of Under SorfiElce - This is entirely covered by peritoneum except behind pancreas, kidneys A supra> 

renal capsules, and at points of attachment of coronary A lateral ligaments of liver, gastro-phrenio 

ligament, A suspensory ligament of spleen ; it Ues in mediate contact with liver, stomaoh A spleen* 

llie diaphragm is supplied by the phrenic nerves A the phrenic plexuses of the sympathetic 
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SUFEBFICIAL MUSCLES of the BACK 



FIRST LATER. 

TrapesitUI - Eztomal ooeipftol |)rotiil)erAiioe 3t fnner tUrd of inpmior onrrsd Has of 
oooipital bone; ligamentiim nnchsD A opinoiis prooesses of the last oerrioal ft of all 
the dorsal yerteWn ; snpraspinoiiB ligament. 

Posterior border of enter third of olayiole, inner border of aoromioii t 
whole length of npper lip of posterior border of spine of soapnla, mod 
tnberole at outer part or smooth enrfaoe at its inner extremity. - 8. by gptnal 
aocessory nerre ft deep branches of oerrioal plexus. 

Lfttlistanns Dorsi - Spinous processes of the 6 or 7 lower dorsal yertebra ; by the 
posterior layer of lumbar aponeurosis, from the lumbar ft sacral spines and 
the back part of outer lip of orest of ilium ; from outer lip of orest of ilinm fof 
an inoh or more in front of lumbar aponeurosis ; firom the last three or four ribi 
interdigitating with external oblique ; sometimes by a few fibres from inferioi 
angle of scapula. 

Bottom of bicipital groove of humerus a little higher up than teres major 
by a broad flat tendon twisted upon itself. - S. by long subscapular nerre. 

SECOND LAYER. 

Levator Angnli Soapnlce - Posterior tubercles of transverse prooesses of the 8, 4, or 5 
upper oerrioal vertebras between splenius ft scalenus medius. 

Posterior border of scapula between spine ft superior angle. - S. by one of 
the deep branches of the cervical plexus and by one of the supra-olavioular 
branches of the brachial plexus. 

BbOZIlboideTlS Minor - Ligamentum nuchas and spinous processes of 7th oerrioal ft let 
dorsal vertebne. 

Posterior border of scapula opposite triangular smooth sur&oe at root of 
spine. - S. by one of the deep branches of cervical plexus and by one of the supra- 
clavicular branches of the brachial plexus. 

lUu&OboidetIS Major - Spinous processes of the 4 or 6 upper dorsal vertebm and supra* 
spinous ligament. 

Base of scapula between spine and inferior angle (Quain, Ellis), or rather 
into a tendinous arch attached to the triangpilar smooth surface at root of 
■pine ft to the inferior angle and oonneoted to posterior border of acapnia by 
a thin membrane (Gray). - S. by one of the deep branches of the oerrioal 
plexus and by one of the supra-clavicular branches of the brachial plexui, 

THIRD LAYER. 

Splenius -Lower half of ligamentum nuchas and spinous processes of 7th oervioal ft six 
upper dorsal vertebras. 

Splenius Capitis - Mastoid process and outer part of rough surfiMO between sop. 
erior ft inferior onrred lines of occipital bone. 

Splenius Colli - Posterior tubercles of transverse proeessee of the 2, 8, or 4 npper oer- 
vioal vertebras. - S. by external branches of poste/rior divisions of oervioal nenrea. 

Sorratns Posticns Superior - Ligamentum nuchas and spinous proc e s se s of 7th oer. 
vical ft two or three upper dorsal vertebrss, and interspinons ligament. 

Upper border of 2nd, 3rd, 4th ft 5th ribs a Httle b^ond their angloi. - 8. 
by externa] branches of posterior divisions of lower oervioal nerves. 

Serratus Posticns Inferior - Spinous processes of the two last dorsal ft 1 or S upper 
lumbar vertebras. 

Lower border of 4 lower ribs a little beyond their angle. - 8. bj soKtomal 
branches of posterior divisions of lower dorsal nerrss* 
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DEEP MUSCLES of the BACK— Classification. 



Hfty be diTided intoi 

LONG iSZTENSOR MUSCLES of the BACE - 

Lie beneath the trapezius, the latisBimns dorsi & the Bnperfioial layer of the Inmbar faaoia, 
and beneath the Bplenins A a special layer of fascia in the neck, A the serrati muscles 
ft the yertebral aponeurosis in the back. 

They form a large elongated mnncalar and tendinous mass, narrow ft principally tendinon& 
and comprised in the sacral groove, below ; enlarged ft fleshy in the Inmbar region, 
where it is only partly contained in the rertebral groore, and is tightly sheathed be- 
tween the spines, laminss, ft transverse processes of the vertebrsB and the posterior ft> 
middle layers of the Inmbar fascia ; expanded and complexly subdivided into almost in* 
numerable muscular and tendinous fasciculi in the back ; and, in the cervical region, 
partly exhausted, but continued upwards towards the head by numerous superadded 
fibreSi ft also streng^ened by an additional muscle, the complexus. 

The muscular ft tendinous slips of which this mass is composed may be correctly and con- 
veniently arranged into three main groups forming respectively the iliO'Costalis or 
sacrO'lumbalis^ the iongisnmus dorsi^ ft the mulHfidus spina} the two former of which, 
joined together below, and increased by a few additional fibres, the spinalis dond, 
form the erector spina of the sacral ft lumbar regions. (The term ** erector spina'* 
would be much better applied to the whole of the long extensor muscles of the baok than 
to any one pait thereof). 

Each of these three groups has additional fasoicuU superadded to it, by which fasciculi it i» 
oontinued to the head or to near the head, and by which it is increased in bulk ft strength. 

Thus to the 
ILI0.C08TALIS ok SACBO.LUHBALIS are superadded the 

Musculus accessorius ad ilio-costaUm (or ad sacro-lumbalem) ft the cervicalis ascendensi 

-to the 
LONGISSIHUS DOBSI are superadded the 

Transversalis colli &* the trachelo-mastoid ; - to the 
HULTIFIDUS SPIN^ are superadded the 

Semispinales dorsi 6r» colli ft the rotatores spina. 

To these groups are also added a few accessory fasciculi, the spinalis dorsi^ the spinalis colli, 

ft the bivenier cenrids. 

SHALL MUSCLES of the SPINOUS & TRANSVERSE PROGESSES - Are the 

Suprasptnales^ ititerspinales, intertransversaUs, ft extensor coecygis. 

SHORT POSTERIOR CRANIO-VSRTEBRAL MUSCLES - Are tha 

Recti capitis postici major 6* minor, ft the ObUqui superior ^ inferior* 



120 



EXTENSOR MUSCLES 



The ilio-oottalis or sacro-lnmbalifl & the longiBfflmiii doni ariie by a oommcin origin, 

the erector epine. 

ZBEOTOR SPINiB — Posterior fifth of crest of ilinm ; and, by a broad thick tendon 

which covers and conceals the mascnlar fibres, from spines of sacmm, the 
spinous processes of the lumbar & three lower dorsal yertebrsB, the posterior 
superior & posterior inferior iliac spines, and the series of eminences on back 
of sacmm, which eminences represent the transverse processes of the vertebrae. 
Divides opposite last rib into ilio-costalis or saoro-lnmbalis A longiasi- 
mns dorsi. 

ILIO-COSTALIS, or SACRO-LUMB ALIS — Is the oater and smaller division 
of the foregoing, and is inserted into the 

Angles of the six or seven lower ribs. 

Masculns Accessorins ad Ilio-oostalem, or ad Saoro-lombalem - Angles 

of the six lower ribs internally to tendons of ilio-costalis. 
Angles of the six npppr ribs. 

Cervicalis Ascendens - Angles of the four or five npper ribs. 

Posterior tnbercles of transverse processes of 4th, 6th| & 6th cervical 
vertebrae. 

LONOIS8IMUS DORSI — ^ ^^^ tnner A largest division of the erector spins. 

Has two series of insertions both in the lumbar ft the dorsal regions : 
Innxe Sbhibs op Iksbrtions - Tubercles (mammillary) on back of superior articu. 

lar processes of the lumbar vertebm, ft tips of the transverse processes of all 

the dorsal vertebrsB. 
OuTBR Series of Insertions - Posterior surfaces of transverse processes of the 

lumbar vertebne, ft nine or ten lower ribs internally to their angles. 

Transversalis Colli - I'ips of transverse processes of the four or five highest dorsal 
vertebr». 

Posterior tubercles of transverse processes of the five lower cervical 
vertebrsB. 

Trachelo-Mastoid " Transverse process of the five upper dorsal vertebrae, and 
articular processes of the three or four lower cervical. 

Posterior border of mastoid process beneath splenius ft stemo-mastoid. 

SPINALIS DORSI — Spinous processes of the first two lumbar and last two 
dorsal vertebrie. 

Spinous process of from, four to eight of the middle ft upper dorsal 
vertebras. - Is intimately oonneoted with the longissimus dorsi, of which it 
may be considered as the innermost part (Oruveilhier) ; the longissimus 
dorsi then having three series of insertions, middle, outer, ft inner. 

AU the foregoing muscles are supplied by the external branches 
of the posterior divisions of the oerrioal, dorsal ft lumbar nerves. 

MDLTIFIDUB SPINA — (Vide next Tablet.) 
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LONG EXTENSOR MUSCLES of the B A0K-2nd Tablet. 



MUIiTIFEOnS SPINiE — Is the innermost and deepeefc portion of the mosoalo- 
tendinons mass of the long extensor mnsoles of the bMk. 

It lies in the Tortebral f^roore beneath the erector spinsd and the longissimns 
dorsi, and extends along the whole length of the spine connecting the lateral to 
the postero-median processes of the yertebree from the sacmm to the axis. 

It is reinforced in the npper dorsal & oerrical regions by the semispinales 
dorsi & colli, which may fairly be considered as its accessory fibres. 

Its origins are homologous in the several regions of spine ; they are as follows t 
Sacral Rigum-'BwiTdkX groove and deep surface of tendon of erector spinss; 
posterior superior spine of ilium A posterior sacro-iliac ligament. 
Lumhar Region - Tubercles (mammillary) on back of superior articu- 
lar processes. 
Dorsal Rfgion - Tips of transverse processes. 

Cervical Region - Articular processes of the four lower cervical vertebne. 
Its insertions are into the whole series of the spinous processes and the adjoin- 
ing portion of the laminsa ; the length of the individual fasciculi varying, some 
joining contiguous vertebra, others passing up to the 2nd, 3rd, or 4th vertebra above. 

SexnispinaleB Mnsoles - Are additional muscles superadded to the preceding, 
on the surface of which they lie. 

Sehispinalis Dorsi - Transverse processes of the middle dorsal vertebrse from 
the 10th to the 5th. 

Spinous processes of the four upper dorsal & two last cervical vertebm. 

Sehispinalis Colli - Transverse processes of the four upper dorsal vertebra. 
Spinous processes of the cervical vertebrsd from the axis to the 5th. 

RotatoreS SpinSB - Eleven pairs ; lie in the dorsal region beneath the multifidus 
■pinee, of which they form the deepest fibres. - Upper 9l back part of trans- 
verse processes. 

Lower margin k posterior surface of lamina, and roots of spinous processes. 

COMPLSXUS — Transverse processes of the four or five upper dorsal and last cer- 
vical vertebrso ; articular processes of the three or four cervical vertebrte 
above. 

Innermost rough depression between the two curved lines of the occipi- 
tal bone. - Has a tendinous intersection a little above its middle. 

Biventer Cervicis - is l>nt the inner part of preceding muscle. - Transverse 
processes of the two, three or four upper dorsal vertebrae. 
Occipital bone on inner side of preceding. 

SPINALIS COLLI — Similar to spinalis dorsi, and as intimately connected with 
the complexus as is the latter with the longissimns dorsL - Spinous processca 
of the one or two last cervical h the one or two upper donal vertebras. 

Spinous processes of the axis and of one or two vertebras below. - Is 
often wanting. 

All the foregoing muscles are supplied by the internal branches 
of the posterior divisions of the cervical, dorsal, h lumbar nerves; the 
oomplexna is also supplied by the enboooipital h great oodpitai 
nerves. 
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SHORT POSTEmOB GBAKIO-VEBTEBBAL MUSCLES. 

Bectos Capitis Posticus Major - Spinous process of axis. 

Into and beneath enter part of inferior onryed line of oodpital toio. 

Ractos Capitis Posticus Minor ■- Tnberole on posterior aroh of atlas. 

Into and beneath inner part of inferior onrred line of oooipital bona. 

ObliqUtUI Capitis Inferior - Spinous process of aids. 

Extremity of transrerse process of atlas. 

Obl^nnil Capitis Superior - Extremity of transverse prooesi of atlas. 

Oooipital bone between the two onrved lines externally to the oomplexns ft 
rectos capitis posticns major. 

These mnsdes are supplied by the posterior branch of the snboooipital 
nerre; the inferior oblique is also supplied by the great occipital 
nerveu 



SMALL MUSCLES of the SPINOUS & TBANSVEBSE 

PROCESSES. 

Bupraspinales - Small fleshy fasciculi which lie on the cerrical spinous prooesies. 

Interspinales - Short fleshy fasciculi placed in pairs between the spinous prooesses of 
the a^joinng yertebrse. - There are six pretty distinct pairs corresponding to the 
six lower cervical yertebrao; four pairs corresponding to the lumbar yertebrs; 
sometimes two or three rather indistinct pairs cozresponding to the upper and 
lower dorsal yertebras. 

Xntransversales - Short fleshy fasciculi which lie between the transverse prooesses 
of the adjoining vertebrsB. - Are most developed in the cervical region, where 
ihey form seven pairs ; they are tendinous in the upper part of the dorsal region { 
muscular, but single in lumbar region ft in lower part of dorsaL 

These muscles are supplied, the two former by the intemal| the latter 
by the external branches of the posterior divisions of the cervical 
dorsal ft lumbar nerves. 
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MUSCLES of LOWER LIMB-lst Tablet. 



ZUAO BEQION. 

PsOftS Ma^US - Bases of transverse processes of Inmbar yertebne, and by five slips 

from sides of bodies of lumbar & last dorsal yertebrsB & from oorres. 

ponding intervertebral substances ; the slips being connec'^d by tendinoos 

arches which extend across the constricted part of the bodies tf the Tertebrso. 

Lesser trochanter of femnr. - S. by anterior branches of lumbar nerves. 

VbOBB FarvtUI -* sides of bodies of last dorsal & first lumbar vertebra ft corresponding 
intervertebral substance. 

Ilio-pectineal eminence. - 8. by anterior branches of lumbar nerves. - 
Is frequently absent. 

lUaOIlS - ^AO fossa A inner lip of crest of ilium; ilio-lumbar li|^ment; base of 
sacrum ; anterior superior A anterior inferior spines of ilium ft notoh between 
them I capsule of hip-joint. 

Outer side of tendon of psoas, and upper part of line firom lesser tro« 
chanter to linea aspera in front of pectineus. -> 8. by anterior crural nerve. 

ANTERIOR FEMORAL REGION. 

TdXISOr Vaginsd Fexnoris - Anterior superior spinous process and anterior part of 
outer lip of crest of ilium. 

Fascia lata about J down outer side of thigh. - S. by superior gluteal nerve. 

SartoriUB * Anterior superior spinous process of ilium ft upper half of notch below it. 

Upper part of inner surface of shaft of tibia covering tendons of gracilis 
ft semitendinosus. - 8. by middle or internal cutaneous branch of anterior crural 
nerve. 

Beotos Femoris - Anterior inferior spinous process of ilium (straight tendon) ; groove 
above brim of acetabulum (reflected tendon). 

Upper border of patella in common with vasti ft crureus. - S. by anterior 
orural nerve. 

Vastus EztemilS - Anterior border of great trochanter ft horizontal ridge on its outer 
surface I rough line from great trochanter to linea aspera; whole length of outer 
lip of linea aspera ft line from linea aspera to outer condyle ; external inter, 
muscular septum. 

Outer border of patella ft slightly into head of tibia. - S. by anterior 
orural nerve. 

Vastus Intemus - I'ino ^m inner side of neck of femur to linea aspera; whole length 
of inner lip of linea aspera ft line from linea aspera to inner condyle; inner sur- 
face of femur ; internal intermuscular septum. 

Inner border of patella ft slightly into head of tibia. - 8. by anterior 
orural nerve. 

CruroUS - Anterior ft outer surfaces of femur reaching from anterior intertroohanterio 
line to within a few inches of condyles. 

Upper border of patella in common with rectus ft vastL - 8. by anterior 
orural nerve. 

Taking the vastus intemus ft the orureus as forming but one muscle, and 
describing the Quadriceps extensor femoris as a Triceps^ we may say that the 
"VASTUS IKTEBNUS" arises from: -line from inner side of neck of femur 
to linea aspera; whole length of inner lip of linea aspera ft line firom linea aspera 
to inner condyle; nearly whole of inner^ anterior and outer surfaces of shsitof 
femur; internal intermuscular septum; - and tiiat it is inserted into tendon of 
rectus ft borders of patella, and slightly into head of tibia. 

SubcmreuS - Lower part of anterior surface of femnr. 

Upper part of synovial membrane of knee-joint, - 8. by anterior oraral 
nenre. 
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MUSCLES of LOWER LIMB-2nd Tablet. 



IHTERNAL FEMORAL REGION. 



Peotixieus - Illo- pectineal line & surface in front of it. 

Upper part of line from trochanter minor to linea aspera, & into femur 
behind trochanter minor. - S. by obturator or anterior orural nerre ; - by acoes- 
Bory obturator ner^e when the latter exists. 

Gracilis - inner margin of rami of pubes & isohium & lower half of inner margin of body 
of pubes. 

Upper part of inner surface of shaft of tibia abore semitendinosua, and 
beneath sartorius. - 8. by obturator nerve. 

Adductor LongUS - Front of pubes immediately below the orest & close to angle. 

Middle third of inner lip of linea aspera between vastus intemns & ad- 
ductor magnus. - S. by obturator nerre. 

Adductor Brevis - Front of pubes for about two inches below adductor longua A 
between gracilis & obturator eztemus. 

Upper part of linea aspera & lower part of line from it to lesser trochan- 
ter below it behind pectineus. - 8. by obturator nerve or anterior crural nerve. 

Adductor Mftffl lUg - Lower part of descending ramus of pubes; ascending ramus & 
outer side of tuberosity of ischium. 

Lower part of line from great trochanter to linea aspera, whole length of 
inner lip of linea aspera & line from it to inner condyle ; by a strong tendon 
into tubercle at upper & back part of inner condyle. - 8. by obturator & great 
sciatic nerves. 
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MUSCLES of LOWER LIMB— 3rd Tablet. 



GLUTEAL REaiON. 



O^tens M ft TJ l TITIfl - Saperior onrred line on dorinm ilii A rongh surface between it A 
poeterior fifth of crest of ilinm ; sides of lower part of sacrum and coccyx A ten- 
dinous expansion over back of saoram ; posterior surface of great sacro-sdatio 
ligament. 

Fascia lata coyerTng outer side of thigh, A rough line from great trochan- 
ter to linea aspera. - S. by inferior gluteal nerre. 

OlnteuS Medina - Dorsum iUi between superior & middle curred lines A outer lip of 
crest between them ; fascia covering anterior part of the mascle. 

Oblique line on outer surface of g^eat trochanter. - S. by superior gluteal 
nerre. 

Glutens Minixnus - Dorsum ilii between middle A inferior cunred lines. 

Anterior border of great trochanter. - S. by superior gluteal nerre. 

Fyriforzilis - By three fleshy digitations from front of sacrum between first, second, third, 
A fourth anterior sacral foramina A from grooves leading from them ; margin of 
great sacro-sciatio foramen A anterior suriace of great sacro-sciatic ligament. 

Posterior part of upper border of great trochanter. - S. by one of the mus- 
cular branches of sacral plexus. 

Obturator Intemns - Whole of inner surface of true pelris in front.of and behind ob- 
turator foramen ; inner surface of obturator membrane A fibrous arch which 
completes canal for obturator yessels A nerve. 

Upper border of g^at trochanter in front of pyriformis. - S. by one of the 
muBOular branches of sacral plexus. 

Oexnellus Superior - Outer surface of spine of ischium. 

Upper part of tendon of obturator internus. - S. by one of the muscular 
branches of sacral plexus. 

Geznellus Inferior - Upper part of outer Up of tuberosity of ischium. 

Lower border of tendon of obturator internus. - 8. by one of the muscular 
branches of sacral plexus. 

QuadratUS Femoris - Outer border of tuberosity of ischium. 

Upper part of linea quadrati on back of great trochanter. - S. by one of 
the muscular branches of sacral plexus. 

Obturator XxtemUS - inner two-thirds of outer surface of obturatdlr membrane; cir- 
cumference of obturator foramen, and fibrous arch which completes canal for 
obturator yessels A nerve. 

Digital fossa of femur. - S. by obturator nerra. 
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MUSCLES of LOWEB LIMB-4th Tablet. 



POSTERIOR FEMORAL REGION (Haznstrittg Muscles). 



icepe. 

Long Head - In common with semitendinoBms from lower & inner of the two snr. 

faces on back part of tnberoaitj of isohinm. 
Short Head - Whole length of outer lip of linea aepera between adductor magnns 

A yastne externns and from inferior external diyiaion of linea agpera to within 

two inches of outer condyle. 

Outer side of head of fibula by a strong tendon, which divides into two 

parts to embrace long external lateral ligament of knee-joi||t, sends a fibrous 

prolongation to outer tuberosity of tibia^ and giyes off an expansion to fascia of 

leg. - S. by great sciatic norve. 

SGZnitdXldixlOSIlS ~- in common with long head of biceps from lower & inner of the two 
surfaces on back part of tuberosity of ischium. 

Upper part of inner surface of shaft of tibia below gracilis St beneath sar- 
toriuB - S. by great sciatic nerve. 

SBSdixnembranoSTIS - Upper and outer of the two surfaoes on back part of tuberosity 
of ischium above & on outer side of origin of biceps & semitendinosus. 
By a tendon which divides into three portions, into: 

Posterior part of inner tuberosity of tidia, sending an expansion over 

popliteus; 
Groove on inner side of inner tuberosity of tibia beneath internal 

lateral ligament of knee-joint; 

Posterior & upper part of outer condyle of femur^ forming chief part 

of posterior ligament of knee-joint. - 8. by great soiatio nerve. 
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MUSCLES of LOWEB LIMB-5th Tablet. 



ANTERIOR TIBIO-FIBULAR REQION. 

Tibialis Anticus - Oater tuberosity & upper two-thirds of outer snrfftoe of shaft of tiUa; 
adjoining part of the interosseous membrane ; intermuscnlar septam between it 
& extensor longas dig^tomm ; deep fascia. 

Inner & under surfaces of internal cuneiform bone & base of first meta- 
tarsal. - S. by anterior tibial nerye. 

SxteUSOr Longas Digitonua " Outer tuberosity of tibia ; upper three-fourths of an- 
tenor surface of shaft of fibula ; interosseous membrane; septa between it and 
tibialis anticus & peronei muscles ; deep fascia. 

Bases of 2nO. & 3rd phalanges of four outer toes. - B. by anterior tibial nerye. 

KzteUSOr Froprias Follicis - Middle two-fourths of anterior sur&ce of shaft of fibuli 
internally to extensor longns digitorum ; interosseous membrane. 

Base of last phalanx of great toe. - S. by anterior tibial nerye. 

PeroHdns Tertins - Lower fourth of anterior surface of shaft of fibula; lower part of 
interosseous membrane; intermuscular septxmi between it & peroneus broyis. 
Base of 5th metatarsal bone. - S. by anterior tibial nerye. 



FIBULAR REGION. 

Peroneus LongUS - Head & upper two-thirds of outer surfkoe & of anterior & posterior 
borders of fibula ; intermuscular septa between it ds muscles of front de back of leg ; 
deep fascia. 

Outer side of base of first metatarsal bona. - S. by musculo-outaneous 
branch of external popliteal nerye. 

Peronens Brevis - Lower two-thirds of outer surface of shaft of fibula^ passing upwards 
in a pointed process beneath peroneus longns; intermnsoular septa between 
it & muscles of front & back of leg. 

Base of fifth metatarsal bone. - S. by muflonlo-oaianeooB branch of exter- 
nal popliteal nerye. 
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MUSCLES of LOWER LIMB-6th Tablet. 



POSTERIOR TIBIO-FIBULAR REGION. 



SUPERFICIAL LATER. 
Oastrocnemius. 

Inner Head - DepresEion at upper and back part of Inner oondyle. 
Outer Head - Depression at upper & back part of enter oondjle aboTe groore for 
poplitens. - Both heads also arise firom lower part of the two inferior diTisions of 
. linea aspera. 

By a strong aponeurosis whioh ooTers front of the mnsole, and oontracts 
into a tendon whioh joins with that of solens, into lower part of posterior snrfaoe 
of OS calois. - S. by internal popliteal nerve. 

Solens - Back of head & upper third of posterior surface of shaft of fibula ; middle third 
of inner border and oblique line on posterior surface of shaft of tibia; tendinous 
arch between tibial A fibular origins of the muscle beneath whioh arch pass 
posterior tibial vessels & nerve. 

By a strong aponeurosis which covers posterior surface of the muscle and 
contracts into a tendon which joins with that of gastrocnemius (Tendo Achillis), 
into lower part of posterior suriace of os calcis. * S. by internal popliteal nerve. 

Plantaris - Lower part of outer division of linea aspera & post, ligament of knee-joint. 
Joins inner border of tendo Achillis. - S. by internal popliteal nerve. 

DEEP LAYER. 

Popliteus - Anterior & deepest part of groove on outer side of outer condyle of femur 
below tubercle for external lateral ligament of knee-joint. 

Inner two-thirds of triangular surfaoe on back of upper part of tibia above 
oblique line. - 8. by internal popliteal nerve. 

Flexor Longns Pbllicis - Lower two-thirds of posterior surfaoe of shaft of fibula ; 
lower part of interosseous membrane; intermuscular septum between it & 
peronei; fascia over tibialis posticus. 

Base of the last phalanx of great toe. -S. by posterior tibial nerve. 

Flexor LongUS DigitonuZI -Posterior surfaoe of shaft of tibia below oblique line & 
internally to attachment of tibialis posticus; fascia over tibialis posticus. 

Bases of last phalanges of four outer toes. - S. by posterior tibial nerve. 

Tibialis Posticus - Posterior surface of shaft of tibia below oblique line & externally 
to attachment of flexor longus digitorum ; nearly whole of posterior surface of 
interosseous membrane ; upper three-fourths of inner surface of shaft of fibula ; 
fascia between it & foregoing muscles. 

Tuberosity of scaphoid and internal it external cuneiform bones. - Sapplied 
\rj posterior tibial nerve. 
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MUSOLES of the 

D0B8AL BBOZON. 



Xztonsor Brevls Di^toraxn - Outer A npper iurlkoM of greater prooeu of ot 
oaloiiy oaloaneo-astragaldd ligament, anterior annnlar ligament of tarent. 
Fint phalanx of great toe 3t oater aidee of long extensor tendons 
of Snd| 8rd, a 4th toes. - 8. by external branoh of anterior tibial nenra 

PLANTAR BBOION. 

FIBST LATER. 

Flexor Brevis Digitomm - Greater tnberodtj of os oalols} central part of 
plantar fascia j intermnsciilar septa on either side. 

Sides of second phalanges of four outer toes. - 8. by int. plantar n« 

Abductor Pollicis - Greater tuberosity of os oalds; internal annular liga« 
ment{ intermuscular septum between it and flexor brevis digitorum. 

Innei^ side of base of first phalanx of great toe. - 8. by int. plantar n. 

Abductor Minimi Digit! - Lesser tuberosity of os oalcis, greater tuberosity 
in firont of flexor brevis, and slightly firom under surface of os calois in 
firont of tuberosities; plantar fascia; intermuscular septum between it 
ft flexor brevis. 

Outer side of base of flrst phalanx of little toe. - 8. by trunk of ex- 
ternal plantar nerve before its bifhroation. 

SECOND LAYER. 

Flexor Longos Digitorum. 

Flexor Accessorius - inner A under surfaoee of os oalcis by two heads 
which embrace the long plantar ligament. 

Outer border and upper & under surfaces of tendon of flexor longus 
digitorum. - S. by trunk of external plantar nerve before its bifurcation. 

liUmbricales -Tendons of flexor longus digitorum, the innermost from one, 
the others from two tendons. 

Inner side of extensor tendons ft inner side of bases of flrst phalan- 
ges of four outer toes. - S., the two inner ones by internal plantar nerve, 
the two outer ones by deep branch of external plantar. 

Flexor Longus Pollicis. 
THIRD LAYER. 

Flexor Brevis Pollicis - By a tendinous prooess from adjoining borders of 

cuboid i external cuneiform, & from expansion of tendon of tibialis posticuB. 

Inner & outer sides of base of flrst phalanx of great toe, a sesamoid 

bone being developed in each tendon of insertion. - 8. by int. plantar n. 

Flexor Brevfil MiviiTYii Digiti - Base of 6th metatarsal bone A sheath of 

peroneus longus. 

Outer side of base of first phalanx of little toe. - 8. by superficial 
branch of external plantar nerve. 

Adductor Pollicis - Bases of Snd, 8rd, ft 4th metatarsal bones & sheath of 
peroneus longus. 

Outer side of base of first phalanx of great toe. - 8. by deep branoh 
of external plantar nerve. 

Transversus Pedis - Head of 6th metatarsal bone ft transverse ligament of 
the metatarsus. 

Outer side of base of first phalanx of great toe. - 8. by deep branch 
of external plantar nerve. 

FOURTH LATER. 

Plantar Interossei - Three. Arise from lower or plantar half of inner side 
of shaft of 8rd, 4th, ft 6th metatarsal bones, and are inserted into inner 
side of base of first phalanx of corresponding toes, ft into the expansion of 
the corresponding long extensor tendon. - They adduot the toes toward? 
the second toe. - S. by external plantar nerve. 

Dorsal Interossei - Four. Arise from the adjacent sides of two mptatar^ial 
bones, as follows: -from the whole extent of the side of thn metaiai-sa; 
bone which corresponds to the toe into which the muscle is in^^ei-ttrd •• 
feriorly, from the upper or dorsal half only of the side of the other. J iie> 
are inserted into the corresponding side of the base of the firbt phalanx o< 
the toe to which they belong. -They are found on both sides of the 2.jU 
toe and on the outer side of the 8rd ft 4th toes. - They abduct therefore 
the three middle toes from an imaginary line drawn through the second 
toe. - 8. by estemal plantar nerre. 



THE HEART AND ARTERIES. 



I3J 



TBS FEBIOABDIUM. 



«0 OOBlllBfaw llM bawl * «lM OOBIVMBOOTMBt or Um Uv«« 

Tb« •erou lm7«r Ibmi a ocmmoB ahMlh to tlw MrU 4 pvlaoaarjr ftrtorf m Ikr m 

•boBi two iaohM froa tMr origin. It ia then rsOeotod t^oa tho ontorior Mpoot of tho 

TOMB oav» ft polmooary Toiii% ond spon Um ianer mr&oo of tbo fibrou Uyer. - 

KftrahmirB **Testigial fold of tho perieordiiui'* oontoiniiig tho romouai of tbo loft cap* 

cardinal voin of tho oanbrjo^ maj bo aaon in firons of tho root of 4ho loft lung. 

Tho llbrona Uyor ia proiongod npon tho grant Taaaa la of tho toot of tho nook, and 

loa oontinona anporioriy with tho daop la jar of tho doop oorrioal frooia, thai ia to 

any with tho lajar of fiiaflia whioh aaolooea tho omo-hjoid maaoloa^ tho oarotid Towoln, 

ftthotraohoa. 
no porioardiam ia oonioal ia ah^pa^ and p raao nia t • 



Antdrior Aspect - Oorarad bj looao aroolar tiaano ft laiKiiaa of thymw gland, Inagi^ plosrv, 
Diddlo pioao of atonnn, and ooatal oaitOagaa of tha loft aido from tho Srd to tho 7th. 

Posterior Afp ^^ - ^ oootaot with roola of tho Innga, aMop h ntfna ft daaoaading 

Lateral Aipeote - Oofwad bj ploor*^ andcioaaadbjphraBioMrfoft 

ilpes • Diraotod npwaida ^mb groat taaaa la . 

Bum -AttaohodtooaatonlaroorditeaktOBdoDyfttoloftaatoiiorooitalflfaraaofdiaphnigB. 
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THE HEABT 



Lies wtthln the perioardinm, between tlie Hfo lungi, behind the lower two«th!rdf of the 
iternniiiy and projeote about three inohee into the left side, ft one into the right fide 

of the thorax. - It presents t 

BaS6 * Formed by the anrioles, attached to ttie great Tessels, dlreoted apwards backwards 
ft to the right; corresponds to the interral between the 6th ft 8th dorsal yertebrso. 

Apez - Formed by the point of the left ventrioley directed downwards, forwards ft to the lefts 
corresponds to the 5th intercostal space of the left side, two inches below and ono 

to the inner side of the nipple. 

Anterior Surface - Formed chiefly by right yentride, the anterior intenrentricolar grooye 
lying near the left border ; conyez^ looks upwards ft forwards, and extends from 
leyelofnpper borders of third costal cartilages to a line drawn from lower end of 

gladiolus to situation of apex. 

Posterior StuDEtCe - Formed chiefly by left yentride, the posterior interyentrionlar grooye 

lying near the right border; flattened; rests upon diaphragm. 

Right Border - I<onfir> thin, rests npon diAphragm; formed by right yentriclew 

Left Border * Short thioki nnoh lasi inclinod than the right one; formed by left 

yenCriolOi 
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INTEBIOB of the HEABT— 1st Tablet 

RIGHT SIDE. 

b Urg«r in fte MrfoBlar portloo, Md luM tUsMT VBllfl tkM Om 1^ 

ADBICLB — JHwidBd ioioi 

Appendix AnrienUB - Vmnow tadentod poaeh, wUflh orvrisps the ank of the 

marUk, sad prMaato cm ite iniiar nrtmoB the mmtaiH ptrlmati, wtiioh 
^. extend WNiie«rliai inlo the nniifl. 

BlnilS * The O0iiir»l cftri^; preMnif: - 

Omrivo or thb Bupebiok Ybva Cata - Somewhat naAlIer thM thai of the 
inlenor oaT*; situated at the upper ft front part; looks down- 
ward* k forward!, and has near it the 
Tubercle ef Lower - Bmall eminenoe, scareeljTiaible in man, ritnated on 

right wall of aiu-iole be t weon the two Ten» caTsa. 

Ofivnre or thb Ivmiot Yxva Cata ~ Somewhat larger than that of the 

miperior cava ; ■ftoated at the lower ft bafli: ^rt near the septum ; 

loobi upwards ft inwards, and presents the 
Muttackian Vahe - Semilunar in form with oonoaTo freop and oonvez at- 
tached margins ; sitnated below the opening of the inferior vena 
oaTa between it ft the aarionlo-ventrionlar opening, and passes up- 
wards ft to the left to the anterior margin of the annnlns oralis. 
Small in the adnlt. Oontains a few mnsonlar fibres. 
Omriva or thb Cobobabt Sijrus - Sitnated below the opening of the inferior 

Tena cava ft the Eostaohian yalye. Presents the 
Cormary Vahe or Valve of Thebesius, 
FOBAHIBA Thbbbsii - Some of which are the openings of the TensD cordia 

mioimsB, while others are bnt small blind depressionB. 
Aubioum-Ybxtbioulab Opbkiko - With the trionspid ralye (Yide below). 
FoBAiCBN Otalb - In the fcetns. Situated at the lower ft back part of septum 

above opening of inferior vena oaya; replaced in adult bj the 
Fossa Ovalis - Oval depression surrounded by a prominent oironlar rim, the 
Annulus Ovalis^ - and which often presents a small Talyular opening at 

its upper part. 

VZNTBIOLS — * Triangular in shape, and has much thinner walls than the left one. 

Prolonged upwards ft to the left into the Injundibulum or Conus 

arteriosus. Presents : — 

AubiouIiO^Ybntrioulab OPBif iko - Oral, broadest from side to side. Situated 

behind the centre of the sternum on a level with the 8rd costal oar- 

tilages, on the right side of the aortic ft left aurionlo-Tentrioular 

openings. Guarded by the 
THcuspid Vahe - Presents three triangular segments, whioh are attached 
superiorly to the margin of the aurionlo-Tenmoular ring ft laterally 
to each other, and of which the left one is the largest. They are 
formed by a central fibrous lamina attached superiorly to the fib- 
rous ring of the opening and covered by a duplicacure of the endo- 
cardium. Their under surface ft borders give attachment to the 

chorda tesuUsuce* 
OrBxnie or thb Pulmovabt Abtbbt - Situated at the apez of the conus arte- 
riosus opposite the upper border of the third costal cartilage of the 

left side close to the sternum. Guarded by the 
Semilunar Valves - Three { formed of fibrous tissue surrounded by a da- 

plicature of the endocardium, and present s 

Couvex margin - Attached to the fibrons ring of the orifice ; 

Free margin - Slightly concave, strengthened by a bundle of tendinous 

fibres, presenting in the centre a fibroosartilaginous nodule, the 

corpus Aran/H, and laterally two thin Innated portions, the 

lunula. Above the valves are three amaU poaohes, the 

Sinuses if Valsalva. 

OoLoioiiB Cakb&b - Three sorts, which are attached respectively by one side^ 
by both eztremitfes, by one extremity only, to the wall of the vea. 

tridek The latter are the 
JAuoift' /'i^^iflbm - Three or foor { give origiA to the Gbr^ 



I 
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INTEBIOB of the HEART— 2nd Tablet. 



LEFT SIDE. 

Has thicker walls than the right, and is smaller in its anrioolar portion. 

ATTBICLSi — - DiYided, as is the right, into two parts, the 

Appendix Anriculso - Longer, narrower, more onrved & indented than on right side, 

and oonstrioted at its orifice; its mnscnli peotinati are smaller & less 

nnmerons. Overlaps pulmonary artery. 
SiXinB - Hore regularly onboid than on right side. - Presents: 

Opbninos or thb Puuionart yeiks - Fonr, at npper part, two on the right close 

to septnm, two on the left, the latter sometimes uniting. 
AuRicuio-VEimicuiLiB Opbkimo - With the Mitral yalve (Vide below). 

YENTBIOLE — Bounded ft conical; its walls are thicker than those of the right. Presents: 

Aubiculo-Vemtricular Opening - Situated opposite centre of sternum on a level 
with third costal cartilages, between ft behind the aortic ft right 
auriculo-Tentricular openings, or rather directly behind the aortic open- 
ing (Sibson). Somewhat smaller than on right side. Presents the 
» Afitral Vahe - Larger, thicker ft stronger than the tricuspid. Consists of 

two principal segments, of which the largest is in front. The chords^ 
tendinesa attached to its under surface are stronger ft thicker, but are 

less numerous, than those on the right side. 

Aortic Opening - Situated behind centre of sternum on a level with lower border 

of 8rd costal cartilage, and directly in front of the left auriculo-yentri- 

cular opening. Presents the 

Semilunar Valves - Larger, thicker ft stronger than those of pulmonary 

artery ; lunulas wider, corpora Arantii more prominent, and sinuses of 

Valsalva deeper. 
CoiUMNii CARNEii - Thosc attached by one side and those attached by both extre- 
mities are smaller ft more numerous. The muscuU papillares are but 
two in number y but %ro larger, and are attached, one to the anterior, 

th« other to the posterior wall of the ventriole^ 
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STRUCTURE of the HEART-lst Tablet 



FrtMati te wnmlnation th« fibcooi rings of thm arterial A avionlcKTmiirionlAr opeaingi^ 

and tlw muonlar ftbm. 

FIBROUS RINGS — The aortio ft the two anrionlo-Teatrionlar rings He elooe together behind 
the centre of the Btemnm on a level with the 3rd costal oartilasres^ and are biaad 
tOj^ether bj a fibro-cartilaginons mass whioh becomes ossi6ed in some of the larger 
anima's. -The aortio rini^ lies ia front of the le(t anricnlo-yentrionlar; the right 
aurionlo-Tenti ionlar ring lies between, & to the right of, the two others. - The flbrooa 
ring of the pnlmonary arterjr is situated at the apes of the infandibalam opposite the 
npper border of the 8rd costal oartilas^e of the left side close to the sternnm. 

These rings give attachment to the mitral .trioasptd ds semilnnar yalyes, to the 
mnsonlar flbres of the anricles, and to some of the most saperfioial fibres of the Ten- 
tricles. The margin of the arterial rings whioh is tamed towards the auricles, ia 
scalloped into three semilunar notches filled up by corresponding projections of the 
middle ooat of the artery, the attachment of the arteries to the rings being strength- 
ened externally by the pericardium and internally by the endocaroinm. 



UnSOULAR FIBRSS — Are striated, but are about } smaller than those of striated mna- 
oles generally, and their striation is not so distinct. They diride and anastomose 
with each other, and they often contain fat cells. Their perimysium is but scanty. 

PlbrOS of the Aurioles - Are mostly transverse, superficial, ft common to both 

auricles; some howeyer lie deeper, and are proper to eaoh auricle. 
SuPSBiicJAL, TaAMSTBRsx, OR CoMMON FiBSSs - Surrouud mainly the base of the 

sinuses, and are most marked anteriorly. Some dip Into the inter- 

auricular septum. 
Dup OB Pbopu Fibbes - Hay be dirided intot 

Looped Fibra -Arch oyer each auricle from before backwards, and are at« 

taohed to the auriculo-yentrioular rings both in front h behind. 

Annular Fibres - Encircle the appendices aurlculsB, and the yenss cays», pnl« 

monary h coronary yeins, extending for some distanoe upon the yeioa. 

Fibres of the Y entriolM -- Vide next Tablet. 
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STRUCTURE of the HEART-2nd Tablet. 



FIBBBS OF THE VENTBICLBS 



Form MTen layen differmfir from eaoh other by the direoUon of their fibrei. 

Tbeee layen are oontinnoaB with each other at the apex A at the base of the heitffe M 
follows I - the Ist, or moit external layer, with the 7th» or most internal layer. 
IP Snd, ft 6th, 

M 8rd, „ 6th, 

The fibres of the 4th or central layer retnm upon those of the same set. 

Together, the Ist & 7th layers form a kind of double ring inclosing all the other layers t 
the 8nd and 6th layers, a kind of double ring inclosing the 8H, 4th, and 6th layerst 
the 8rd and 6th layers, a kind of double rinor inclosing the 4th layer. As a conse* 
qnence the doable ring formed by the Ist and 7th layers extends farther towards the 
apex & the base of the heart than the doable ring formed by the 2nd & 6th larers, 
which latter doable ring extends fai ther than the doable ring formed by the 8rd & 6th 
layers ; and the 4th or central layer is the least extensiTe of all. This explains the 
greater thickness of the walls of the yentricles towards the middle of their length than 
at either extremity. - The ooter layers, it may be added, are thinner than the inner 
ones. 

The fibres of the three outer layers are inclined downwards ft to the left on the anterior 
aspect of the heart, downwards & to the right on the posterior aspect; and they become 
lees Tcrtical in each successive layer. The fibres of the 4^h layer are horisontal or 
transrerse. The fibres of the three inner layers are inclined upwards A to the left 
on the anterior aspect of the heart, upwards A to the right on the posterior aspect^ 
crossing the fibres of the three outer layers, and beooming more A more yertical or 
longitudinal in the suocessiire strata. 

Some of the superficial fibres, especially those of the posterior surface, pass ronnd and en« 
close both Tentrioles ; the mass of the fibres, however, enclose but one Tcntricle. 

In the three outer layers the anterior fibres proper ^ the left Tentriole issue from the inner 
A front part of the corresponding arterial A auriculo-ventricalar openings A from the 
front of the interventrioalar septum; these anterior fibres pass downwards A to the 
left, with a few of the anterior common superficial fibres, and get to the back part of 
the apex. The posterior fibres proper to the left Tentriole issue from the outer A back 
part of the corresponding arterial A auriculo-TentriouIar openings A from the back of 
the interrentricalar septum ; these posterior fibres pass downwards A to the right, with 
a somewhat considerable number of the posterior common superficial fibres, and get to 
the front of the apex. Here all the fibres, both anterior A posterior, curl inwa^s in 
a whirl-like manner, the anterior fibres going to form the three inner strata on the 
posterior wall of the Tentriole, and the posterior fibres g^ing to form the three innei 
strata on the anterior wall. 

In the right ventricle the fibres of the three outer layers issue partly from the oorrespond* 
ing arterial A auriculo-ventrioalar openings, and are partly continuous with the 
posterior common superficial fibres. Descending spirally firom left to right on the 
posterior aspect of the heart, and from right to left oa the anterior aspeot^ they reaoh 
the anterior interventricular groove. Here a few fibres are continued on to the left 
ventricle, forming the anterior common superficial fibres; the greater number pasa 
backwards, however, in the interventricular septum, at the baok of whioh they decns* 
sate with Uie fibres of the left yentriole^ and blend with the posterior oommon super* 
superficial fibres. 

It must be added that none of the fibres, except a few of the most superfioial ones, can now 
be said to arw from the arterial A aurioulo- ventricular rings. The strata are merely 
oontiii a sd opposite theso rings^ tlM ■uperfloial oast into the deep ones, madvke 
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COBONABY or CARDIAC VESSELS. 



OOBONABT OR CARDIAC ARTERIES — Two. From upper part of the bnlfliigt 
oorresponding lo the two anterior ginxifles of Yalsalra Jast abo70 f^ree margin of semt. 

lanar ralyei. 

Left or Anterior - The smaller. Forwards & to the left between pnlmonary arterf 

& Inft anrioalar appendizy and divides into branohes: 
HovizoiVTAL - The smaller; nlonsr Isft anricnlo-yentrionlar gprooTe, and joins 

with horisontal branoh of ris^ht or posterior ooronarf. 

Descskdiko - The lar^i^r; along anterior intenrentrionlar grooTO to apex of 

heart, where it Joins with desoending branoh of right or posterior coronary. 

Right or Posterior - The largrer. Forwards & to the risrht between pulmonary 
artery & right anricnlar appendix, and then backwards along ri^ht nnrionlo- 
▼entricnlar grooye, sending a large branoh down riorht border of hearty 

and dirides into branches : 
HORISONTAL - The smaller i along left anrionlo^Tentrionlar groove, and joins with 

horisontal branch of left or anterior coronary. 
DiscvNDiKO - The larger; along posterior interrentricnlar groore to apex of heart, 

where it joins with desoending branoh of left or anterior coronary. 

OORONART OR CARDIAC VEINS. 

Great Cardiac Vein - Ascends firom apex of heart along anterior intenrentrionlar 

proore, turns backwards along left auricnlo-ventricular grooTo, reoeiTing 

* an ascending branch of some size fh>m left border of heart, and opens into 

left extremity of the coronary sinus, its opening being guvdod by two 

TalTOS. 

Posterior Cardiac Vein -Ascends from apex of heart, where it communicates with 

preceding, along posterior interventricular gn'oore, and opens into right 

extremity of coronary sinus, its opening being guarded by a TalTe. tt 

reoeiTos the veins from the posterior surface of l>oth Tentriolea. 

Coronaxy Sinus - Thick trunk about an inch long situated at back part of left 
aurioulo-ventricular groove, and partly covered ft oonoealed by musonlar 
fibres of left anricle. It reoeivea the great A posterior cardiac veins, and 
a small vein, the remnant of the left superior cardinal vein of the embryo 
(Marshall), which passes downwards & to the right along back pari of 
left auricle. It opens into the lower & back part of the ri^ht auricle close 
to the septum, below the opening of the inferior vena cava ft Eostaohian. 

valve. Its opening is guarded by the valve of Thebeaiiia. 

Small or Anterior Cardiac Veins & Yens Cordis Minimee - Several small 

branches, which collect the blood from the anterior surface of the right 
ventricle, and from the musoular substance of the heart, and which^pea 
■epamtely into the lower part of the right auricle (foramina Thebesii) ; on* 
laricer than the othMii tubi along tha ri^ht bordor of the heni^ 
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PULMONARY VESSELS. 



FDLMONART ABTERT. 

Short thick trunk aboat two Inohea long^, whioh oonreys the ▼eaons blood from the 

right Bide of the heart to the langs. 
Arises from apex of inftmdibnlnm of right ventricle opposite upper border of 8rd oostal 

ourtilae^ of left side close to sternum. 

Upwards, backwards ft to the left, winding spirally in front ft then to the left^ of 

ascending portion of arch of aorta, the two yessels being contained in one tnbnlar 

sheath of the serons layer of the pericardium. * On either side of the artery are the 

anrionlar appendices ft the coronary arteries ; behind it are the aorta ft the lefb 

auricle. 
Pierces fibrons layer of perioardiam, and divides below ft in front of transverse portion 

of arch of aorta into: - 

Bight Pulmonary Artery - The larger ft longer. To the right behind ascending 

aorta ft superior vena cava to root of right lung, in which it lies, both from 
before backwards and from above downwards, between the pulmonary veins 

ft the bronchus. Divides into : 
Superior Branch - The smaller, to superior ft middle lobes. 
IimsRiOR Branch - The larger, to inferior lobe. 

Left Polmonaxy Artery - The smaller ft shorter, connected at its root by remains of 

ductus arteriosus to under surface of arch of aorta. To the left in front of 
descending aorta, lying, in root of left lung, above the veins ft the bronchus, 
bat behind the former ft in front of the latter. Divides into: 
Superior Branch - The smaller, to superior lobe. 
Inferior Branch - The larger, to inferior lobe. 

PULMONARY VEINS. 

Usually four. Oommence upon the intercellular passages ft air-cells in the capillary 
network of the pulmonary artery, but are also continuous with some of the terminal 

ramifications of the bronchial arteries. 

Their smaller divisions are bat very little larger than the corresponding branches of 

the pulmonary artery, and they accompany these singly, and form a single trunk 

for each lobule. 
Their larger branches are destitute of valves, and form a single trunk for each lobe, the 
trunk from the middle lobe of the right lung uniting with that from the upper. 
The two trunks from right long pass behind superior vena cava, right auricle ft ascend- 
ing aorta, and those from left lung cross anteriorly the descending aorta ; all are 

invested anteriorly by serous layer of pericardium. 
In the lung the pulmonary vessels are generally found to lie in front of the correspond- 
ing bronchial tubes, the artery being above the vein. In the roots of the lungs 
the pulmonary veins lie in front of the arteries, and the arteries in front of the 
bronchus; and the order from below upwards is tfdns^ artery ^ drancAus, on the right 
side, tfeinSf brtnukuSf arUry^ on the left. There is sometimes a small distinob vein for 
middle lobe of right lung. The two left polmonary ▼aim often unite int o one trunk. 
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THE ABGH of the AORTA. 



Wrom nppor pui of left Taniriole to left ilie of lower border of bodj of 4Ui doraal Tertebra 
(•ome authon laj 8rd, iome laj 6tb), desoribing m oarrey the oonyeziiy of wbioh ie 

direoted vpifmrda ft to ih» rigbt. Ie oiTided into : - 

A8CBNDIMG PORTION — About two inobee long. Upwerdf. forwftrdf» ft to tbe 

rigbt from oppoeite oentre of stemnm on m level witb lower border of Srd 
oostal eertiiages to npper border of Sod ooetel oartilage of rigbt side oloee to 
ttemiun. Gontained in perioardinm together witb tnink of polmonwy 

artery. -KBLATIOKSs 
Iv Fbowt - Palmonary arter/, rigbt anrioalar appendix, perioardinm, loose areolar 

tisane, remains of thymns gland, ttaniiuiu 
Bbhind - Biffbt pnlmonarj ressele, ft root of right lung. 
To THV Bight - Superior yena cara, right anride. 
To THS Lbit - Trank of pulmonary artery. 

TBANSVEBSE PORTION ~ Baokwarde ft to the left from upper border of Snd 

ooital cartilage of right aide close to stomnm to left side of body of Srd dorsal 
Tortebra (some authors say Snd, some say 4th). - BBLATIONS s 

Ih Fkomt - Left pneumogastrio ft phrenio nerves, oardiao branohes of sympathetio, 

left luDg ft pleura. 
BsHUTD - Trachea, oesophagus, thorado duot, left recurrent laryngeal nerre. 

great or deep oardiao plexus. 
AxoTi - Left innominate vein, innominate, left oommon carotid, ft left sobolarian 

arterii 



BsLow - Left bronobTis, right pulmonary artery, left recurrent laryngeal nerre^ 

remains of ductus arteriosus. 

DZSCENDINa PORTION — Along left side of Srd ft 4th to lower border of 4il& 

dorsal Teriebra (some authors say along left side of Snd ft Srd to lower bor* 
der of Srd, some say along left side of 4th ft 6th to lower border of Stb), wher« 

it becomes thoraoio aorta. - BBLATIONS « 
Iir FxoNT - Pleura, root of left lung. 

Bbhixd - Body of 4th dorsal Tertebra (some authors say of Srd, some say of 6tb). 
To THS BiOHT - (Esophagus, thoraoio duot. 
To THS Lbr - Left lung ft pleura. 

The aorta is somewhat dilated just abore ite origin, where it pre* 
sente externally three small bulgings corresponding to the ainuses of 
Yalaalva; two of these bulgings are anterior, and one is poateriori and. 
from the two anterior onea the ooronary arteries are seen to arise. Tb^ 
most prominent part of the arch lies about ^ of an inch behind the poa. 
terior surface of the sternum. The height to which the arch usually 
rises in the chest is about 1 inch below the upper border of the sten^Moa. 

BRANCHES — Left or Anterior, ft Right or Posterior Coronary, 

Innominate, Left Common Carotid, Left Bubolayian. 
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THE THOBAOIO AORTA. 



OonaitAOM ■* lift lilt of lemw border of Uh dortal vsrtobra (font Avlhoni fty M imo mf 
Mil). Deioonda through pofterior modUttinam, oarring dlghtlT forwardif mad faoUalag 
■lightiy to tht righti and tndt ftt aortio opmlag of diftphrftgm in nont of ISth dortal Twto. 

bra. -BBLATIONSt 

In Fxout - Boot of left lang, perioardinm, eesophagiii. 

BiRiKD - Yertebne, rena asf aroe minor. 

To TBI BiORT - OBflophagas (aboTe), Tena aijgoe majori thoraoio dnoib 

To THS Lin - Left lung di pleora, oBsophagai (below). 

BBAN0HB8: 

Porloardlao - Small, irregular; forward! to perioardinnu 

Bro&ohial - The nntrlent TesaeU of the lunge. On left aide, generally two ariiing 

fWnn thoraoio aorta one abore the other; on right eide, but ono nsnallj 
ariiing either from ilrtt aortio interooatal, or from front of aorta in oommon 
with artery of left ride. Along baok of oorrefponding bronohni, dirlding ft 
■nbdiriding npon bronchial tnbee, and supplying brooohial glands ft oellalar 

tissue of lung; giro a few twigs to ossophagui. 

C&BOpliagdal - Usually four or fire firom front of aorta. Desoend obliquely upon osaopha- 

gus anastomoeing with eaoh other, and with the ossophageal branohes 

of the inferior thyroid, inferior phrento ft gastrio. 

Posterior Mediastizial ~ Small irregular branohee to glands and oellnlar tissue of 

mediasiinum. 

Aortic Interoostals - From back of aorta. Usually ten In number, sometimes only 

nine, the second interooetal epaoe being sometimes supplied, as well as the 
flrst^ by the superior interooetal branch of the snbolarian. To oorres- 

ponding interooetal space, pasriug on 
LiR SiDB - Beneath smaller asygos ft left superior interooetal yeins, 

and left cord of sympathetic ; 

Btoht Sidb - Bound bodies of Tertebrss beneath ossophagus, thoraoio 

duot, greater asygos, ft right cord of sympathetic, - and divide 

into anterior ft posterior branches. 

AiTTBaioi Bbahch, OB Intbecostal Pbofbb - Upon external intercostal muscle and 

beoeath pleura ft a thin layer of fascia, to lower border of rib above, and 

diridee between the two intercostal muscles into branches : 
Superior * The larger; along groore on inner surface of rib abore; 
Inferior -The smaller; along upper border of rib below, - which branches 
supply intercostal muscles, and anastomose with thoracic branches of 
axillary ft anterior interooetal branohes of internal mammary. 

The three last interooetals are prolonged between abdominal muscles, 
and anastomose with epigastrio, inferior phrenic ft lumbar; the first ono 
anastomoses with superior intercostal. - In the intercostal spaces the rein 
usually liee above the trunk of the artery ft ita superior branch, and the 

nerve below. 

PotTBBioB OB DoBSAL Bbahch - Backwardi on inner aide of superior or long ooato- 

transverse ligament with posterior branch of corresponding spinal nervsy 

and divides into branches : 
Spinal - Throagh intervertebral foramen to oord ft its membranea and pos« 

terior aspect of bodiea of vertebm. 

Mmcmiar ^liMdM^ia^ internal of set to mnltifidus spinss ft integument near 

spine^ and external offset^ which passee between saoro-lnmbalia ft 

longisaimu dors! to laperflolai bmioIm ft iategnmant^ 
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THE SUBCLAVIAN ABTEBY. 





Jram fmuNBlaato Miarjr behind upper border of steriKMslartoaUr ariionletioa (rii^ht side), 
from end of truuToree portion of aroh of Aorta (left side), to onter border of first rib. 

Divided into three parts : - 

ITlttBT PABT "-^ From origin to inner border of loalenaBantiou. DilFers on the two sides. 

BIOHT BIDS — Arches upwards A outwards across root of neok, and is shorter ft more 

snperfioial than on left side. - Bbl^tions : 
In FroiU * Btemo*olaTionlar artioalaiion, sterno-mastoid, •hyoid, ft •ihjroid.deep 

layer of fksoia ; - and the artery is crossed by t 
Internal ft anterior jngnlar and Tertebral Teins, pnenmogastrio ft 

phrenic nerres^ and cardiac branches of sympathetic. 
Bihmd " LoaguM colli, transrerse process of 7th oerrioal vertebra, cord of sym. 

pathetic, recurrent laryngeal nerre. 
B€lcm - Pleura. 

SuBOLATiAir Ymn lies below ft in front of artery immediately behind olaTiole. 
LER SIDE — Ascend n nearly Tortically, and is longer ft more deeply sitoated. - Kslatioxs : 
In Front - Same, pins left Inng ft plenra, left innominate ▼., left com. carotid; - and 
Pnenmogastrio ft phrenic nerres ft cardiac branches of sympathe- 
tic are nearly perallel to the artery. 
Behind - Same, pins oBSophagns ft thoracic dnot. 

On Inner S*-'^^rwcih9% asophagns, thoracic duct, left common carotid artery. 
On Outer Sn-'VXewnk. 

BBANCHK8 — Vertebral, Internal ISammary. Thyroid Axis - Arise 

close together near inner border of scalenus anticns, an 
interval measuring usnally from ^ an inch to 1 inch being loft 
between the origin of the artery ft its first branch. On the 
left side the Superior Intercostal ulso usually arises 

from this part of the artery. 

8B0OND PART — Lies behind scalenus anticus at a somewhat variable level above clav 

icie. Short ; forms higest part of aroh described by the artery. • BsL^noMS t 
In Front - Scalenus anticus, subolavian vein« phrenic nerve. 
Behind - Scalenus medins. 
Above - Brachial plexus. 
Below - Pleura. 

SuBCLAViAjf Ybin lics bclow ft in front of artezy, from which it is separated by 

scalenas anticus. 
BRANOEQiS — Superior Intercostal on right side; generally no branch on 

'^ left side. 

THIRD PART -— From outer border oC scalenus anticus to outer border of first rib. Grosses 

lower ft inner part oC posterior triangle of neck, lying in the small space 

bounded by omo-hyoid, clavicle ft scalenus ant. - RsLATioifs: 

In front - Skin, superficial fascia, platysma, descending branches of superficial 

cervical plexus, deep fasda, transversalis colli vein. 

Clavicle, subdavius ft its nerve, transversalis humeri vessels^ ester. 

nal jogular vein with the plexus frequently formed by the 

suprascapular ft transrersalis colli. 
Behind - Scalenus medlus. 
Above - Brachial plexus, omo-hyotd. 
Behw - Outer snzfaoe of first rib. 

SuBCL^viAjf VBIN lies below, in front, ft to inner side of artery, 

V BRANCH — Frequently the Posterior Scapular, which is oiherwiM derived 

frrom the traasTemlk ooUi. 



L 
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BRANCHES of the SUBCLAVIAN ABTERY-lst T. 



Vertebra! - "Vide <*Arterie8 of the head & Neok." 

Intemal Manunary - From under enrfaoe of sabolaviftOy oppoiito thyrc^d aadfl. 

Downwards behind phrenic nerve and intemal jn^lar A subclayian veins to poB« 

terior aspect of ooetal oartilages a short distance from sternum. 
Descends between thoraoio wall ft pleara, giving off branches : - 

Perforating f Anterior Intercostal^ Anterior Mediastinal^ &• Comes Nervi Pkrenxd^ 
and divides between 6th ft 7th costal cartilages ft beneath triangularis sterni 

into branches 
Musculo'Phremct ^ Superior JEpigastric, 
Its two ven» oomites unite into one trunk before they open into the innominate. 

FzBFosATiMo - Fivo Or six. Forwards throuf^h intercostal spaces, and then outwards 

to pectoralis major, integument, ft mamma. 
Amt. Ihtbecostal * Five or six. Outwards in five or six upper intercostal spaces between 
intemal intercostal muscles ft pleura, and divide between internal 'ft ex- 
ternal intercostal muscles into superior ft inferior branches which inoscu- 
late with corresponding branches of corresponding aortic intercostals, 

T and are similarly distributed. 
Amtebiob Mediastinal - Small, irregular i to pericardium, remains of thymus gland ft 

cellular tissue of anterior mediastinum. 

Comes Ksmvi Phbbnici (Supbbios Phbxhic) - From upper part of artery. Long, slender ; 
with phrenic nerve to diaphragm, and anastomose with musculcphrenic, 

ft inferior phrenic from abdominal aorta. 

Musculo. Phrenic - Downwards ft outwards behind cartilages of false ribs, supplying 

diaphragm, which it perforates c>pposite 8th or 9th rib, ft abdominal 

muscles, and giving off a small anterior intercostal branch to each of the 

lower intercostal spaces. 

SuFEBiOB Epioastbic - Enters sheath of rectus posteriorly, and anastomoses with epi- 

gastric branch of external iliac, lower intercostals ft lumbar; gives twigs 

to rectus ft to integument of middle line of abdomen. 

Tbyroid Axis - Vide next Tftbletij 

Superior InteroOStal - From upper ft back part of 1st portion of subclavian on left side, 

of and portion on right side. Passes backwards for a short distance, and 
gives off its deep cervioal branch ; it then descends in front of neck of 1st 
rib, or in front of necks of 1st ft 2nd ribs on outer side of 1st dorsal gang- 
lion of sympathetic, gives off one or two branches similar to the aortic 

intercostals, and joins with the first of the latter arteries. 
Dbbp Cbbvical OB Pbopunda Cxbvicis - Sometimes arises directly from subclavian. 
Backwards.between neck of 1st rib ft transverse process of 7th cervical 
vertebra, and ascends between complexes ft semispinalis colli, anasto- 
mosing with vertebral (M^tery ft deep bra&oh of arteria princeps oervicis. 
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BBANCHES of the SUBCLAVIAN ABTEBY-2]id T. 



« 

TH7R0ZD AXIS — B'lort thick trunk iW>m front of int pvi of taMaTUn olose to taaor 

border of Maleniis antiou. DiTidot almost immediately into i « 

Inferior Thyroid - Tortnons oonne npwardt ft iawarde behind common carotid artery 
St sjmpathetio nerre, (the middle '■errioal ganglion, when preaent, resting npon 
it) to ntider mrfaoe of thyroid gland, and anaitomones with the other thyroid 

arteries. « Grres off branohee : 

AsccKDiiio Oketioal - Ascenda between f oalenns antions ft reotns oapitifi antiou 

roajor ; gires branohea U> deep mnaolea of neok, and, through the inter- 

rertcbral ioramina, to spinal cord ft its membranes and bodies of the 

TertebrsB. 
Lakthgbal - Upon trachea to back of larynx i sappUes mnsolas ft mnoona m'^m. 

biranow 
T A<'nBAL - Join below with bronchial. 

CEsoPHAoVAL - Descend npon cNophagns. 

Suprascapular or Traasveraalis Humeri 

Grosses lower part of soaleons antioos ander corer of stemo^maetold* 
Oat wards behind olaricl^, beneath omo-hyoid. 

Beneath trapesius, and orer transrerse ligament of acapnia to sapraspfnone fossa, 

where it ramifies between the masole ft the bone. 

Grosses neck of seapala to infraspinons fossa. - Anastomoses with the other 

scapnlar arteries, snppliee shoolder-Jolnt ft sabscapnlaris, and gtres off % 

small sapra-aoromial twigr. 

Transversalis Colli 

Grosses npper part of snbclaTian triangle in fh>nt of scaleni ft brachial plexna, 
passing sometimes between the tmnks of the plexus, and dirldes beneath 

tra^teiins intos 

SuPVETiciAL GxBTiCAL ~ Asccnds beneath trapezins to mnsoles ft glands o b\6k of 

neck, and anastomoses with superficial branch of arteria pn'noena 

cerricin, 

PoemTOK Scapulas - Beneath lerator anguli scapalm to superior angle of so;%pila, 

and then along posterior bordor of the bone boiieath rhomboidei as far 

as its inferior angle, anastomosini^ with the other empatar arteries ft 

the interoostals. Frequently arises from 8rd par& of aaboiaru 
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THE MEDIASTINUM 



Ii tht ftntero-poetorior septum comprised between the two lungs A pleurs. It is divided 

into three parts by the perioardium, heart, ft large ressels. 



Anterior Mediastintun - I> the part in front of the pericardium, heart, & large ressels. 
It is narrow abore, where it contains the remains of the thymus gland, the origins 
of the sterno-hyoid A -thyroid, the upper part of the lefb internal mammary ressels, 
a large quantity of loose areolar tissue, ft a few lymphatic glands. It is narrower 
still behind the middle piece of the sternum, where the two pleursd come in direct 
contact as low down as the 4th costal cartilage. Quite inferiorly, in conseqaeace 
of the notch in the lower part of the anterior border of the left lung, it expands to 
the lefb behind the 4th ft 5th intercostal spaces of the left side; here it contains the 
lower part of the left internal mammary yessels, ft that part of the triangularis 

stemi muscle, which overlies the apez of the heart. 

Middle Mediastilium - !■ the part which contains the perioardium, heart ft large vessels 
(ascending aorta, pulmonary vessels, superior vena cava; -the inferior vena cava 
enters pericardium through opening in cordiform tendon of diaphragm), and also 

the phrenic nerves* It is the widest part of the mediastinum. 

Posterior Mediastinnni - is the part behind the pericardium, heart, ft large vessels. 
It contains the descending aorta, trachea, oesophagus i the ven» asygos migor ft 
minor ft the left superior intercostal; the pneumogastrio ft splanchnic nerves; the 

thoraoio duct; fat ft lymphatic glands* 



A. 
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INNOMINATE AETERY 



AriflM tram oommenoement of aroh of Aorta in front of left common oarotid. 
Upwards A to the right to upper border of right stemo-claTioular articulation, where divides 

into right common carotid ft right enbdaTian. 
GKyes off ocoamonally the thyroidea ima. Its leng^ ia nBnally from an inch to an inch ft a 

halt— BELATIONSt 
In Fboht — Sternum, stemo-hjoid ft -thyroid, remains of thymua gland | 
Left innominateftrightinferior thyroid Teins; 
Inf. cerrioal cardiac br. of right pneomogastrio. 
Behind — Trachea. 

On Innnb Side — Left common oarotid, remains of thymus gland. 
On OuTsa Side — Bight pnenmogastrio n., right innominate rein, pleura. 

Thyroidea Tmsk — is very yariable in sise, when present. Usually arises ftxmi in- 
nominate, sometimes fix>m right common carotid oi; from Aorta. Ascends in 

front of trachea to thyroid gland. 
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COMMON CAROTID ABTEBY. 



Bight ooxmnon carotid arises firom innominate artery behind steno-elaTionlar articulation. 
licSb common carotid arises firom highest part of arch of Aorta, is longer, and has a thora- 
cic portion deeply situated within the thorax. 

THOBAOIO PORTION OF THE LEFT COMMON CAROTID ART. 

Upwards & outwards to root of neck. — BELATIONS : 

In Fbomt — Sternum, stemo-hyoid & -thyroid, left innominate r., re- 
mains of thymus gland. 
Behind — Trachea, oesophagus, thoracic duct. 

On Inneb Side — Innominate artery. 

On Outeb Side — Left pneumogastrio ft phrenid ns. ft left subclaTian art., 

left lung ft pleura. 

CERVICAL PORTION OF THE COMMON CAROTID ARTERIES. 

Upwards ft outwards from behind stemo-claYicular articulation to upper border Of 

thyroid cartilage, where divides into external ft internal carotid arts. 

Direction from sternal end of clayiole to midway between angle of jaw ft mastoid pr. 

In same sheath of deep cervical fascia as int. jugular y. ft pneumogastrio n. Deeply 

situated at origin ; supexicial at termination. — BELATIONS : 

In Fbont, Lower part — Skin, superf. f., platysma, ant. jugular t., deep f. ; 

Stemo-mastoid, -hyoid, -thyroid, omo-hyoid, middle thyr. y. 

Upper part — Skin, superf. f. platysma, deep f., inner border of 

stemo-mastoid. 
Stemo-mastoid art., facial, lingual ft sup. thyroid yeins, 

descendens noni n. 
Behind — Cenrical yertebraa, longfus colli, rectus capitis anticus major, 

inf. thyroid artery, sympathetic ft recurrent laryngeal ns. 
On Inner Side — Trachea, thyroid gland, larynx, pharynx ; inferior thy« 

roid art., recurrent laryngeal n. 

On Outes Side — Internal jugular rein, pneumogastrio n. -^ At lower 

part of neck int. jugular ▼• diverges from artery on right side, 

approaches and crosses it on left side. 



EXTEBNAL CABOTID ABTEBY 



From upper border of thyroid cartilage to interval between neck of condyle ft external audi* 

tory meatus, where divides into temporal ft internal maxillary. 
At its origin it is more superficial ft nearer middle line than int. carotid. — BELA- 

TIONS : 
CovEEED BT — Skin, superficial f., platysma, deep f., ant. border of stemo-mastoid; 
Lingual ft facial yeins, hypoglossal n., digastric ft stylo-hyoid ms. 
Parotid gl., facial n., junction of temporal ft internal maxillary vs. 
On Innee Side — Wall of pharynx, portion of parotid gland, sup. laryngeal n. 
Behind —Sup. laryngeal n., stylo-glossus ft -pharyngeus, glosso-pharyngeal n., in- 
ternal carotid art. 

BRANCHES : Superior Thyroid^ Lingual^ Facial ; 

Occipital, Post. Auricular; — ABcending Pharyngeal ; 
Temporali Int. Maxillary, 



148 



ANTEBIOB BRANCHES of the EXTEBNAL GABOTID. 

8UP« TBYBOID '-- ikffMS fhm froot of flsteray eu«tid ekw to hi o^^ 

ftnterfor marffin of gterno mitoid, aad is qidto nqwrfieiAl wh«n thifl muola 
if <1lgttinf(w1 from its shMbUi, tor the latter ibeii rotneto and exposes the 

ottrotid Tessels A their branohes. 

Tortaoai ooorse upwards & forwards, and then downwards & forwards beneath omo* & 

itemo-hyoid 4 •thjroid to anterior snrfaoe of thyroid body. Gives olf brs : 

Hyold * SmftU; along lower border of hyoid bone beneath thyro-hyoid, and jmna 

with its fellow. 

Btemo-Ma«told or Bnperflcial Descending - Descends to middle of 

stemo-mastoid, crossing carotid yessels. 
Sup. Laryngeal - With snperior laryngeal nerre to interior of larynx through 

outer part of thyro-hyoid membrane. 
Orlco-Tliyroid - Small i orosies orioo-thyroid membrane and joins with its fellow. 

XiINOU All ~~ Arises a Utile below byoid bone boneiidi thin anterior margin of stemo-maBtoid. 
Upwards 4 forwards upon middle constrictor to great comn of hyoid bone. 
Horisontally forwards abore great coma beneath hyo-glossns, digastric 4 stylo-hyoid. 
Upwards on genio..hyo.glossns. 

Forwards with gustatory nerre on under surface of Ungualis inferior^ and then beneath 
• mucous membrane to tip of tongue under name of ranine. - QiTes off bra t 

Hyoid - Small ; along upper border of hyoid bone and joins with its fellow. 

Dorsalie LintfUSB *- Ascends on genio-hyo-glossus to dorsum of tongue^ epi- 
glottis, soft palato A tonsiL 
Sublingual ~ Forwards between mylo-hyoid & mucous membrane to sublingual 

gland. 

Banine -The tormlnal branch i joins with its fellow at tip of tongue. 

PJ^OIAXi *^ Ariies abore preceding beneath thin anterior margin of stomo-mastoid. 

Forwards & upwards beneath postorior belly of digastric A stylo-hyoid ft submaxillary gld. 
OroBses Jaw bone in front of matuetor. 

Forwards and upwards to angle of mouth upon buccinator ft beneath platysma. 
Upwards beneath sygomatioi and upon lerator anguli oris and the lerators of the Up ft 
ala of the nose to inner oanthus, where becomes angular artery and joins 

with ophthalmia 
If Tery tortuous in its course. Facial rein Ues behind it, and is less tortuous. Gires off 

branohes: 
Inferior or Ascending Palatine - Dips beneath ramus of jaw. Ascends 
between stylo-glossus ft -pharyngeus and then upon superior constric- 
tor in front of ascending pharyngeal, and suppUes tonml ft soft palate. 

Tonaillar - Ascends upon and perforates sup. constrictor to tonsil ft root of tongue. 

Bubmaxillazy - Three or four, to submaxillary gland ft surrounding muscles. 

Submental -* Forwards on under surface of mylo-hyoid, and between it aad 

digastric to symphysiB, where ascends upon chin, 
laf. Labial ~ Forwards beneath depressor anguli oris, below foUowing artery to 

tissues of lower Up. 

Inf. Coronary "- Forwards beneath depressor anguU oris, and tortooua course 

through substance of orbicularis and between it ft mucous membrane, 

anastomosing with its feUow. 

8up» Coronary - Larger and more tortuous; similar course along free edge of 

upper Up, giring twigs to ala and artery of septum to septum of nooe. 

Lateralie* Nasi - To ala and dorsum of nose. 

Ang ^ilfff - To inner oanthus, supplying lachrymal sac and anastomodng with 

nasal branch of ophthalmic 

All these branohes anastomose freely with each other, with those of the oppc 

site side, aad with the mental, transrerse facial, infira«orbital, <^thal. 

aiiO| sublingual, posterior superior or descending palatine and aaceadiiig 

pharyngeal 



149 



POSTEBIOB BRANCHES of the EXTERNAL CAROTID. 

OCCIPITAIi "^ Arises jQst below ^usierior belly of digastrioi and is crossed close to its 

origin by hypoglossal nenre. 
Upwards and backwards beneath posterior belly of digastric, stylo-hyoid, A portion of 

parotid gland, crossing internal carotid artery, internal jugnlar yein, 
glosso*pharyngeal, pnenmogastrio ft spinal accessory nerves, - and then 

between mastoid process ft transrerse process of atlas. 
Horisontally backwards in occipital grooTC beneath stemo-mastoid, digastric, splenins 

ft trachelo-mastoid, - and then between trapezius ft complezns. 
Pierces npper part of trapezius, ascends beneath integnment with great occipital nerve, 

and divides into nnmerooB branches to upper ft back part of head. 

Gives off branches : 

MTl gft n l ftT - Nunerons small ones, and one large one to npper part of stemo- 
mastoid. 

Anrionlar - To back of ear. 

Meningeal - Through jugnlar foramen to dura mater of posterior fossa. 

Arteria Princeps Cervicis - i^oBoei^^ i^>o>^oft^^ >pi^^» ^^^ divides into: 

SuPEKi lOiAL Bb. - Descends between splenius ft complexus, and anasto« 

moses with superficial cervical branch of posterior scapular. 
Dbbp Bb. - Descends beneath complexus, and anastomoses with vertebral 

ft with deep cervical branch of superior IntercostaL 

POST. AUBICUXiAR "~ Arises beneath or above digastric ft stylo-hyoid, and ascends 

under cover of parotid gland ft beneath facial nerve to groove between 

cartilage of ear and mastoid process, where divides into 

Ant. ft Post. Branolies - which communicate respectively with posterior . 
branch of temporal ft with occipital, and of which the former gives off 

numerous branches to back of ear. - Gives off 

8tylO"niastoid Art. ( Sometimes derived from occipital ) . - Through stf lo- 
mastoid foramen to tympanum ft semicircular canals, joining with tym* 
panic branch of internal mazillaiy, with which it forms in young sub- 
jects A Yasonlar cirole round membnuia tympanL 



INTERNAL BBANGH of the EXTERNAL CAROTID. 



ASGENDINQ PHARYHQEAL — Long, slenderi from back of external oarotia 

near its origin. 
Ascends vertically to base of skull, in front of internal carotid artery and between that 

vessel ft side of pharynx, giving off branches : 
External * Bm&ll« irregular, to 8th, 9th, and ifympathetio nerves, and adjoining 

muscles. 
Pharyngeal -Three or four I to the three constrictors, stylo-pharyngeus, Eus- 

tachian tube, soft palate ft tonsiL 
Meningeal -To dura mater through foramina laoera posterius ft medium, and 

sometimes through anterior condyloid foramen. 
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TERMINAL BRANCHES of the EXTERNAL CAROTID. 



TEMPORAL — The miaUw. 

Commenoes in snbftanoe of parotid gland between neck of condyle & external auditory 

meatna. 

Afloends in grooTO between condyle A external auditory meatus and oronee poeterior 

root of sygoma. 

AflcendB for about two inches upon temporal muaole A fascia, and beneath skin & attra- 

hens aurem, with branches of facial A aurionlo-temporal nerves, and divides into: 

Ant. Teznporstl ~ ^o smaller. Forwards over forehead, and joina 

with supraorbital A firontaL 

Post. Temporal ~ The larger. Upwards & backwards, and joins with 

posterior auricular it ocoipitaL 

CKvea off before its division t 

Twigs " To parotid gland ft temporo-maxillary articulation. 
Transverse Facial - Forwards through parotid gland, and across fiMie be. 

tween Bteno's duct ft zygoma; joins with facial ft infiraorbitaL 

* Middle Temporal - Through temporal fascia to temporal muscle, joining 

with deep temporal branches of internal maxillary. Often gives off 

Okbital BaiKOH - To outer angle of orbit along upper border of sygoma & 

between the two layers of temporal fSsuKUk 
Ant. Anrioular - Two or three small branohes to external ear* 

INTERNAL MAXILLART — Theiaiger. 

Commences in substance of parotid gland behind neck of condyle. 
Kay be divided into three portions : 

FXBST or MAXILLARY PORTION — Forwards beneath tendon of 
external pterygoidj and between neck of condyle ft internal lateral 

ligament of jaw, crossing inferior dental nerve. 

Gives off T^panio, Middle mexiixigeal, Small meningeal. 

Inferior dental. 

SECOND or PTERYGOID PORTION — Forwards ft upwards on outer 

surface of external pterygoid, between it ft temporal musole. 

Gives off two Deep temporal, MasBeteric, Pterygoid, A Bao* 
caL 

THIRD or SPHENO-MAZILL ARY PORTION — Into sphencmax. 

illary fossa between the two heads of external pteiygoid. 

Gives off Alveolar, Infiraorbital, Vidian, Pterygo-palatine, 
Sup. or descending palatine, Nasal or Spheno-palatine. 

(Bometimefl the artery passes behind, and along inner surface of, external pterygoid 

muBolei between it ft internal pterygoid. 



151 



BBANCHES of the INTEBNAIi MAXILLARY. 



l^ympanlo - Through Gluerian flagore to tympanniiii where joins with ■tylo-maBtold. 

MIlidTg or Great Meningeal - Through foramen spinosmn, and divides into: 

AvTBsiOB Bbakcr - AoroBS great wing of sphenoid to groove or oanal on anterior inferior 

angle of parietal, and divides into nameroas branches to dnra mater & sknll. 

PosiBRiOR Branch - Grosses squamous portion of temporal bone, and divides into similar 

branohes. Gives twigs to £eMial nerve through hiatns Fallopii, which twigs 

join with stylo-mastoid. 

Ebttall Meningeal -* Arises frequently from preoedingi through foramen ovale to dura mater of 

middle fossa. 

Inferior Dental - With inferior dental nerve, similarly dividing opposite first bicuspid tooth 

into ittdsor ft mental branches^ and lilcewise giving off 
Mylo»hyold broMch ^ AXfm% mylo-hyoid groove to mylo-hyoid muscle. 

Deep Temporal -Two, anterior and posterior. Asoend between temporal musole A perioraaiiun. 
Ptezygoid - Vary in number and predse mode of origin. 

Masaeterio - Through sigmoid notoh to masseter. 

Buccal - Forwards npon buooinator to structures of oheek, joining with fiboiaL 

Alveolar -* Descends npon tuberosity of superior maxilla, and divides into numerous branohes to 

molar teeth, gums ft lining membrane of antrum. 

Xnftaorbital * Through infraorbital canal with superior maxillary nerve. Bends small twigs 

into orbit, and others to frtmt teeth through canals in anterior wall of antrum; 

and divides beneath levator labii snperioris into: 
Ascending bmnehet - To inner angle of eye, where they join with nasal { 
Deuendmg branches - To upper lipf join with transverse facial, superior coronary ft 

buccaL 

Vidian -With vidian nerve through vidian oanal to upper part of pharynx ft Eustachian tubei 

gives a twig to tympanum. 

PtezygO-Palatine - With pharyngeal or pterygo-palatine nerve through pterygo-palatine canal 

to upper part of pharynx ft Bustachian tube. 

Superior or Descending Palatine - Descends with anterior or great palatine nerve through 

posterior palatine oanal, sending twigs to soft palate. Forwards in groove on 
hard palate, giving twigs to mucous membrane ft gums, and ascends through 

incisor foramen to join artery of septum. 

Nasal or Spheno-Palatine- Through spheno-palatine foramen with superior nasal ft naso- 
palatine nerves, and divides into : 
Imtulmal BsAiroB or Artbrt ov Bbftux - Downwards ft forwards along septum, and 

joins with termination of descending palatine. 
BmurAli Baavohis •Two or time to mucous membrane of outer wall of nose, and to 

•tiuBOidsl ft sphenoidsl ooUs ft Aatram* 
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INTERNAL CAROTID ARTERY 



CommenoM at bifliroation of oommon carotid opposite apper border of thyroid oartilago & in 
the ao-called raperior carotid triangle. It ie at fint Tery laperfioial, being corered only 
by thin anterior border of stemo-maetoid, platysma ft fkeda, and lying on outer side o^ 

4 rather behind, external carotid artery. 

May be divided into cervical, petrooB, caTemonfl A cerebral portione. 

OBBVIOAL PORTION ~ Ascende yertioally to carotid foramen, passing (as does also 

external carotid) 
Bemeath - Digastric ft stylo*hyoid mosoles, occipital artery, hypoglossal nerve, ft 

parotid gland, -then ascending beneath, and being separated 

from external carotid by, 

Stylo«glossns ft •pharyngens ft the styloid process, the glosso-pharyn- 

geal nerve and sometimes the pharyngeal branch of the vagns.- 

Its deep relations are: 
On Ikmsb Side - Pharynx, tonsil, ascending pharyngeal art,8nperior laryngeal n. 
BiHiif]) - Bectns capitis anticos migcr ft transverse processes of the three npper 

cervical vertebra; -superior cervical ganglion ft main tmnk 

of sympathetic, and superior laryngeal nerves. 
BsHiiTD ft EzTE&NALLT - Internal jugular vein, and, lying between ft behind the 

two vessels, the pneumogastric nerve. 
Usually gives off no branches. 

FBTHOUB POBTION — Ascends in carotid canal in front of tympanum, bemg surrounded 
by carotid ft cavernous plexuses, and then curves forwards ft inwards. - Sends a 

small 
'Pym pi^p lQ Branoh - To tympanum through a minute foramen in pos- 
terior wall of carotid canaL 

CAVERNOUS POBTION — Ascends to sphenoid bone, and then runs forwards in caver- 
nous groove, lying in inner wall of cavernous sinus, by Uning membrane of which it 
is covered, and being, on its outer side, crossed by 6th nerve and more distantly 

related to 8rd, 4Ui, ft ophthalmic branch of the 6th. 
Gives off: 

Ophthalmic Artexy - Vide next Tablet. 

ArteriflD Beceptaculi * Several, small, to walls of cavernous sinus ft 

dura mater. 

GEBSSBBAL POBTION — Ascends between optic nerve ft anterior clinoid process, perfo- 
rates dura mater of roof of sinus, receives sheath from arachnoid, and after giving off 

Post. Commimicating ft Ant. Choroid, divides opposite inner 

extremity of fissure of Sylvius into 

Ant. ft Middle Cerebral - Vide next Tablet. 

Ant. Crhoroid Artery * Arises frt>m internal carotid, or sometimes from 

middle oerebraL 

Badcwaids through lateral part of transverse fissure of brain to descen* 

ding oomn of lateral ventricle^ and supplies ohoroi d plexus. 
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OPHTHALMIC ARTERY 



Arises from internal carotid as that Teasel emerges from oaTemous sinns between optic nenre 4 

anterior olinoid process. 
Through optio foramen below & on outer side of optio nerve. 

Oyer optic nerre, and forwards beneath superior oblique to anterior superior angle of orbit^ 

where dlTides into frontal ft nasaL 

BRANCHES — Kay be divided into t 

OBBITAL QROUP: 

iMObxyiOBl - With lachrymal nerre ft abore external rectos to lachrymal gland 
ft upper eyelid. Gires off small malar ft temporal branches, which per- 
forate temporal bone to temporal fossa ft cheek. 
Bnpraorbital - With frontal nerre ft aboye the muscles to supraorbital foramen, 
where divides into superficial ft deep branches to integument ft muscles 

of forehead ft pericranium. 

Sttunoidal ~ Anterior ft posterior. Through anterior ft posterior ethmoidal 

foramina (former with nasal nerve), giving branches to ethmoidal cells ft 

dura mater, and then through foramina in cribriform plate of ethmoid to 

septum ft outer wall of nose. 
Fftlpobral - Superior ft inferior. Encircle eyelids near free margin ft beneath 
orbicularis, and anastomose with infraorbital ft with orbital branch of 

temporal. 
Frontal - From orbit at its superior internal angle to skin ft muscles of forehead 

ft pericranium, joining with supraorbital. 
Nasal -* Above tendo oculi, and divides into dorsalis nasi to dorsum of nose and 

anastomotic branch to angular branch of frtoiil* 

OODLAR QROUP : 

Mnscnlar - Very variable, usually divided into: 

SuFsaioB - Smaller, to levator i>alpebr» superioris, superior rectus ft supe* 

rior oblique; 
ImPBsiOB - Larger, to inferior oblique ft the other recti, and gives off most of 

the anterior dliary arteries. 
Ciliary - Hay be divided into : 

SHORT POSTERIOR - Surround optic nerve, and through sclerotic a line or 

*' two from the nerve to ciliary processes ft choroid. 

LONG * Two. Through back part of sclerotic, and between sclerotic ft choroid 

on either side of eyeball to ciliary body, where bifurcate and form 

great arterial circle of iris, from which small twigs converge to fi«e 

margin of iris forming lesser arterial circle. 
ANTERIOR - Chiefly from muscular. Through sclerotic a line or two from 

margin of cornea to great arterial circle of iris. 

OontraliS Retince - Pierces optic nerve, and forwards in its substance to 

retina. In foetus a small branch passes forwards through vitreous 

body to posterior part of capsule of lens. 
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VEBTEBRAL ABTEBY 



Ariaefl from upper & bftck part of first portion of oaboUvian. 

Upwards & backwards to foramen in transverse process of 6th cervical Tertebra^ passing behind 
yasonlo-nervons bundle of the neck and more particolarlj behind inferior thyroid artery & 

internal jugular vein, and then between scalenus antious A longus oollL 

Upwards through the series of foramina in the transverse processes as far as upper border of axis 

with the Tertebral Toin and a plexus of the sjmpathetio, the artery lying between the vein 

which is in front, and the cervical nerves which emerge behind from the intervertebral 

foraminai. 
Upwards & outwards to, and then through, foramen in transverse process of atlas. 
Backwards & inwards behind lateral mass in groove on posterior arch of atlas, lying in the trian- 
gular space between the recti & obliqui muscles, and being crossed by the posterior branch 

of the suboccipital nerve and covered by the complerus 
Pierces posterior ocoipito-atloid ligament, and enters the skull through the foramen magnum. 
' Winds round medulla oblongata between hypoglossal nerve and anterior root of suboccipital; 

ascends obliquely between anterior surface of medulla oblongata & basilar process, and 

joins its fellow opposite lower border of pons Yarolii to form basilar trunk. 

BRANCHES — Are cervical A cranial. 

CBSVICAL: 

MnBOnlar ^ Several, small, to the deep muscles of the ni&dk, 
LfttenJ Spixud - Through intervertebral foramina, and divide intot 
Ant, Branch - To posterior surface of bodies of vertebrss { 
FM, Branch - To roots of nerves, cord & its membranes. 

CRANIAL: 

Pofiterior Meningeal -* Two or three, small, to dura mater of cerebellar fossa. 

Posterior ft Anterior Spinal -Arise respectively behind upper part of cord 

and in front of medulla. 
The two posterior descend behind the roots of the spinal nerves; 
The two anterior unite into a single trunk, which descends along middle 

lineof oord. 
Both join with, and are reinforced by, the numerous spinal branches derived 
from the vertebral, ascending cervical, inferior thyroid, the intercostal, 
lumbar, ilio-lumbar and lateral sacral ; and are thus each of them con- 
tinued as small tortuous vessels, or rather as a series of inosculating 
vessels, down to the extremity of the cord, where Uiey resolve into twigs 

to Cauda equina. 

Posterior Inferior Cerebellar -Backwards round medulla between pneumo- 
gastric i spinal accessory nerves, and over restiform body to median 
fissure or valley on under surface of cerebellum. €Kves off an o£bet to 
under surface of cerebral hemisphere and twigs to choroid plexus of 4th 

vontriaiaw 

BASILAB ABTEBY 

Vormed by junction of the two vertebral arteries opposite lower border of pons Varolii, and extends 

to upper bcnrder of Uie same. 

BRANCHES: 

COLLATERAL: 

Transverse Arteries of the Pons - Directly outwards over pons. One acoom. 
panics auditory nerve into internal auditoiy meatus, and becomes the 

auditory artery. 
Anterior Inferior Cerebellar -Along cms cerebelU to anterior part of under 

surface of cerebellum. 
Superior Cerebellar - winds round eras cerebri with 4th nerve to upper surface 

of oerebellum and gives twigs to velum interpositnm. 

TBBMZNAL: 

Posterior Oarebral* Two. VideartsriMofbsMofbnia. 
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ABTEBIES of the BASE of the BRAIN. 



Are the anterior A middle oerebral branches of the internal carotid and the posterior 
cerebral of the basilar, which are joined together by the anterior A posterior 

oommiinioating. 

Anterior Corebral - Anterior A smaller of the branches of blftiroation of internal carotid 

opposite inner extremity of fissure of Sy Ivins. 
Forwards & inwards towards longitudinal fissure, being connected with each other by 

Autbbior CoKMiTNiOATiMe, - A small branch about two lines in length. 
Bound genu and along upper surfleboe of corpus callosum, and join with posterior oere* 
braL Give off small branches to anterior perforated space and to inner ft 

under surfiBboes of frontal lobe. 

Middle Cerebral -^^ larger of the two terminal branches of internal carotid. 

Ifdrwards ft outwards along fissure of Sylvius, giving twigs to anterior perforated 
space, and divides into branches to pia mater of frontal, parietal ft temporo* 
sphenoidal lobes, and to central lobe or Island of SeiL - Sometimes gives 

off anterior choroid. 

Posterior Commnnicating - Very variable in sijse. 

From back part of internal carotid just before its bifiiroation. 
Backwards parallel to its fellow, and inosculates with posterior cerebral. 

Posterior Cerebral - Two; terminal branches of basilar. 

Forwards and outwards for a short distance giving numerous branches to posterior 

perforated space, and join posterior communicating. 

Backwards ft outwards on crura cerebri in front of 8rd nerve, and, curving slightly 

inwards, divide into numerous branches to inner, under, ft outer surfaces 

of occipital lobe. 

CmOLE OF WILLIS — is formed in front, laterally ft behind respectively by : 

AnUrior certbral arteries joined by the anterior communicaHngt 
Trunks ofinUmal carotids h posterior communicating^ 
Posterior cerebral ft basilar. 
Within the drole of Willis are comprised from before backwards the lamina 
oinereai optio oommissurei tub^ oinereum with the iniundibulum, corpora 

alUoaatUb ft posterior perteated qpaoei 
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ABDOMINAL AOBTA 



Onrres sliglitly backwards & to the left from aortio opening In front of Itth doml 
Tertebra to a little to the left of 4th lumbar Tnrtebra, where it dmdia 

Into the two oommon iliaoa» 

RELATIONS : 

Ih Fbomt - Lesaer omentam, itomaoh, ooeliao axil, tolar pleznii 

Splenic Tein, pancreas, left renal Toin; 

TransTerse portion of dnodennm, mesentery, aortio plexni. 
BiHiin) * Yertebrn, left lumbar Teins, reoeptaoulum ohyli, thoraoio doot 

To tbbBiokt- Inferior rena oara, vena aiygos major, reoeptaoulum ofayll, 

thoraoio duot, right Mmilniiar ganglion. 
To TBU Lett - Oord of sympathetio, left semilunar ganglion. 

BRANCHES — Phrenio, Cosliao AxiSi Superior Hesenterio; 

Suprarenal, Renal, Spermatic; 
Inferior HesenteriOi Lumbar^ A Baora-Media. 
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BBANOHES of the ABDOMINAL AOBTA-lst Tablet. 



Infdrior PhrexiiO *- Two. Arise leparfttelj or bj a oommon trnnk either from ooliao axig,or 

from aorta immediately abore the latter. 
Upwards and ontwardi behind oeiophagiui on left eide, behind vena oava on rigrht side, 

to central tendon of diaphragm, and divide into : 
Inteskal Bbakch - To firont part of diaphragm oommnnioating with its fellow & with 

mnaoolo-phrenio* 
SzTXBNAL Branch -To side of thorax, oommnnioating with interoostali. 
Gives off small superior capstUar bratuhes to suprarenal oapsale. 

CosliaO Axis - Vid3 next Tablet 

Superior Mesenterio - Vide next Tablet bnt one. 

Suprarenal - Two. Small in adnlt, bnt in foBtns as large as renal. To suprarenal oapsnles, 

anastomosing with capsular branohes of phrenio ds renal. 
Renal or Smulgent - Two. Large, ftom sides of aorta just below superior mesenterio. 

Nearlyhorizontally ontwards behind renal rein, and divide, eaoh of them, into four or 
five branches, which penetrate into hilam of kidney in front of pelris. - Give off 
small inferior capsular branches to suprarenal capsule, and twigs to pelvis ds ureter. 
Bight artery passes behind inf. vena cava, is longer than left one, and lies a little lower. 
Benal arteries vary considerably in coincidence with variations of kidneys in situation, 
size, and number. - They may arise fh>m firont of aorta near its bifiiroation, 
or from oommon or internal iliac t - they may divide into branches sooner than 
usual, or may be replaced by several arteries which arise separately fVom side 
of aorta; - one may be wanting, or there may be a supernumerary artery corres- 
ponding to a supernumerary kidney. 
Spennatlc - Two; long & slender. From front of aorta a little below renal. 

Downwa^s and outwards beneath peritoneum to brim of pelvis crossing psoas ft ureter 

and, on right side, inferior vena cava. 
- Forwards in front of external iliao artery to internal abdominal ring, being crossed on 
right side by termination ot ileum, on left side by sigmoid flexure of colon. 
Through inguinal canal and down to back of testis with other constituents of spermatic 
cord, becoming tortnoas near its termination, and giving twigs to epididymis, 
which twigs join with artery of vas deferens ; pierces tunica albuginea to sub- 
stance of testis. 
OYABIAN ABTEBT - In female. Same course down to brim of pelris, then passes down, 
wards & inwards to attached margin of ovaiy between layers of broad ligament 
of uterns^ joins with uterine on side of uterus ; gives branches to Fallopian tube 
and twigs to round ligament, which twigs are sometimes continued through in- 

gu nal canal to integument of labium ds groin. 

Both these arteries are short during first part of foetal life, when testes ds ovaries lie 

just below kidneys, and become elongated only when these organs descend into 

pelvis. 
Inferior Mesenteric - Vide next Tablet but one. 

Lumbar - Usually four; from back of aorta. 

Bound bodies of lunibar vertebra beneath psoas, the two upper ones passing also 
beneath pillars of diaphragm, and those of right side beneath inferior vena 

cava ; and divide between transverse processes intot 

Abdominal Bbakch - Behind quadratus lumbomm (the lowest one sometimes in front), 

and beneath abdominal muscles, joining with epigastric, internal mammary, 

interoostals, ilio-lumbar A circumflex iliac 

Dorsal Brahch * Sends a spinal branch through intervertebral foramen to canda 

equina ft posterior surface of bodies of rertebrsB, and passes backwards to 

muscles it integument of baok. 
Sacra Media - Small ; firom back of aorta at point of biftircation. 

Descends upon middle of sacrum, anastomosing with both lateral saoraL 
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BRANCHES of the ABDOMINAIi AOBTA— 2nd Tablet. 



OCELIAO AXIS. 



Short thick trnnk, from front of aorta between pillars of diaphragBL 

Forwardfl above panoreas and between lobnB Spigelii A right Bemilnnar ganglion on the rights and 
left Bemilnnar ganglion A oardiao end of stomaoh on the left, for about half an inch, and 

divides into: 

GASTRIC, OB CORONAKIA VENTRICULI -TheamaUest 

Upwards and to the left to cardiac orifice of stomach. 

Along lesser curvature between layers of lesser or gastro-hepatie omentum to pylorus, 
where inosculates with pyloric branch of hepatio; gives branches to both aur. 

fSB^ces of stomaoh. 

HEPATIC - Intermediate in size in the adult ; the largest in the foetus. 

Upwards and to the right in front of foramen of Winslow, between the two layers and 
along right border of lesser or gastro-hepatio omentum, - ductus communis 
choledochus lying to the right, and the vena ported behind, - and divides in 
transverse fissure of liver into two branches, which accompany divisions of 
vena ports A hepatic duct to right & left lobes. Gives off branches : 
Pyloric -^o pylorus, and along lesser curvature, inosculating with gastric 
Ga9tr6*duOdezialiB - Large; downwards behind duodenum, and divides into: 
Gastro-epiploica bextba - Along greater curvature of stomaoh between 
layers of great omentum, giving branches to both sur&ces of stomach 
and to omentum, and inosculates with gastro-epiploioa sinistra. 
Fancbeatico-duodenalib Superior - Descends between pancreas and duo- 
denum .and anastomoses with inferior panoreatico-duodenalis, a 

branch of superior mesenteric 
Oystio - Arises from right division. - Upwards to neck of gall bladder, and 

ramifies on its under surface, and between it ft Hver. 

SPLENIC - ^e largest. 

Tortuous course to the left behind upper border of panoreas and above splenio vein, 

and divides into numerous branches which enter hilum of spleen. - 

Gives off: 

PancreaticSB parvse - Numerous, smalL 

Panoreatioa magna - From left to right along posterior surface of panoreas. 
Vasa brevia - From &ve to seven in number; between layers of gastro-splenio 

omentum to splenic end of stomach. 

Gastro*epiploica ainistra- Along greater curvature of stomach between 

layers of great omentum, giving branches to both surfaces of stomach & 

to omentum, and inosculating with gastro-epploica deztra. 
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BRANCHES 



SUPERIOR tiqSSENTERIO ARTERY 

From front of aorta just below ocBliao azis and behind splenio yein & pancreas. 
Forwards between pancreas ds transrerse portion of dnodennm, and crosses front of the latter. 
Oaryes downwards to the right between layers of mesenteiy to right iliac fossa, and inosoiu 

lates with its own ileo-colio branch. 



BRANCHES 



Inferior FftnereatiCO-daodexial - Given off behind pancreas. 

Ascends along concave border of dnodenom and joins with superior panoreatioo- 

dnodenaL 

Vasa i&testini texmis - Ten or twelve or more, and arise from convex side of artery. 
Descend between layers of mesentery and divide each of them into two branches, 
by junction of each of which with the neighbonring branch, a first series 
of arches is formed, to which 2nd, 3rd, 4th, & even 6th rapidly dimi- 
nishing tiers sncceed, the terminal branches encircling the intestine 

and ramifying in its coats. 

QeO-OOlic - ^6 lowest branch firom concavity. 

Between layers of mesentery towards ileo-oclio valve, and divides into : 

Ascending Branch - To beginning of colon, and inosculate!^ with oolioa 

deztra. 
Descending Branch - To end of ileum, and inosculates with termination of 

superior mesenteric, both branches forming arches as above. 

Oolica dextra - From middle of concavity. 

Beneath peritoneum and in front of right kidney to middle of ascending colon, 

and divides into 
Ascending & Descending Branches, - Which inosculate respectively with the 

oolica media A the ileo-colic, also forming arches as above. 

Cblica XXlBdia ^From upper part of concavity. 

Between layers of transverse meso-colon towards middle of transverse colon, divi- 
ding as preceding arteries, and similarly inosculating with oolica dextra 

& oolica sinistra. 



INFERIOR MESENTERIC ARTERY 

From left side of aorta one or two inches above bifarcation. 

Descends along left side of aorta and front of psoas towards left iliac fossa, and then, under 

the name of superior hsBmorrhoidal, curves to the right in front of left common iliac & 

«reter, and descends into the pelvis behind rectum, between layers of meso-reotum. 

BRANCHES : 

Colioa siXlistra - Beneath peritoneum and in front of left kidney to middle of descen- 
ding colon, and divides into 
Ascending & Descending Branches, - Which inosculate respectively with 
the oolica media and the sigmoid artery, and supply intestine as 

above described. 
Si^Cnoid Artery - Across psoas to sigmoid flexure of colon, and divides into two 

branches, which inosculate with oolica sinistra and sup. hsBmorrhoidal. 

Superior hsBmorrhoidal - 'The continuation of the inferior mesenteric. 

Follows course above described, and divides opposite middle of sacrum into two 
branohes, which descend on each side of rectum tc» near its lower end, 

fknd ioin with middle hsBmorrhoidal. 
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COMMON ILIAC ABTEBY. 



Downwards ft onlwardi from blftiroatioa of aorta a little to the left of 4th lumbar 
Tertebra to opposite saero-reriebral artionlatlon (some Authors say opposite aaero-niae 
sjnohondrosis), where it dirides into external & internal iHaos. Is about two inohes 

long, the right artery being slightly the long^er. 

RELATIONS : 

Bight Side : 

In Fbont - Small intestine, peritoneum, symp&^l^o^ nerre, ureter 

near bifuroatiou. 

BxHiMD - Both oommon iliao reins. 

OuTEB SiDB - Bight oommon iliao Tein, inferior Tena oara, psoas 

muicie. 

« 

Left Side : 

Ih Front - Same, plus reotum ft superior hmmorrhcrfdal artery. 
Outer Sidb - Psoas. 

Left Common Iliac Vein - Lies at first on inner side of its artery, and thea 

passes beneath artery of right side. 
JUght Common lliat Vein - Lies at first behind its artery, and then od its 

oater side^ 

BBANCHZS -^ "Very small k not named, sometimes Renal A Ilio-lombar. 
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EZTEBNAL ILIAC ABTEEY. 



Downwards & outward^ along inner border or psoas, extending from btfaroation of oom- 
mon iliao opposite sacro-yertnbral articniation ( some Authors say opposite Bacro-iiiao 
synchondrosis) to beneath Poapart's litrament midway between anterior superior 
spine ofilinm & symphysis pubis, where it becomes femoral artery. Rather lar?er in 

the adult than internal iliac ; half the siza in the fcetns. 

RELATIONS : - 

Ih Front - Intestine, peritoneum, thin layer of fascia derived from 
the iliao; spermatic vessels & nerves, prenital branch of genito* 
ornral nerve, circumflex iliac vein, sometimes nreter near oriarin. 

Bbhindon Bight Side - External iliao vein, which lies on inner side 

at femoral arch* 

Ox Tkner Side - External iliac vein, & vas deferens. 

On Outer Side - Iliac fascia & psoas muscle. 

Z(/i External Iliac Vein lies altogether on inner side of its artery. 
Right External lliae Vein lies at first on inner side of its artery, and then 

behind it. 

BRANCHES : - 

Epigastrio - Somewhat the larger. From front of external iliao a few lines above 

Ponpart's ligament. 
Descends slightly to reach level of the ligament. 

Ascends obliquely upwards & inwards in subperitoneal areolar tissue, passing 
behind inguinal canal & along lower ds inner boundaries of internal abdo- 
minal ring, and hooking round vas deferens in the male, round round 

ligament in the female. 
Pierces sheath of rectus between its middle & lower thirds, and ascends behind 
the muscle, dividing into mnscular & cutaneous branches, which anasto- 
mose with lower intercostal*, lumbar, superior epigastric of intornal 
mammary, ds superficial epigastric of femoral. - Q'tves off branches : 

Obekastesic - Small, descends upon spermatic cord and supplies cremaster; 

anastomoses with spermatic. 
PVBic - Usually small ; descends behind pubes on inner side of femoral rinsr> and 
anastomoses with obturator. Sometimes greatly increased in size 
so as to form the origin, or one of the origins, of the obturator artery, 
which artery is then said to arise from the epigastric (Vide obturator 
artery). - The two epigastric veins unite into one trunk, which opens 

into the external iliac 

GirOlUnfleZ Iliao * Somewhat the smaller. From outer side of external iliao near 

Poupart's ligament. 
Upwards k outwards behind the ligament, and along anterior half of inner lip 

of crest of ilium. Joining with glnteaL 
Pierces transversalis, runs backwards between it k the iutemal oblique, and 
Joins with iliclumbar. Givesoff numerous muscular branches; one, rather 
large, ascends from anterior superior spine of ilium, and Joins with the 
epigastric k lumbar. - The two circumflex iliac veins unite into one trunk, 
which crosses the external iliac artery and opens into the correspond mg v. 



A. 
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INTERNAL ILIAC ABTEBY. 



Short thick tnrnk which eztenda from biftiroation of common iliac artery opposite saoro- 
Tertebral articnlaMon (aome AntBon say opposite eaoro-iliac synohondrosiB) to 
upper border of great saoro-Boiado foramen, near whioh it divides into anterior 
& posterior divisions. 

Usnally 1) inches long, but its length may vary firom ) an inch to 8 inches. 

Bather smaller in advlt than the external iliac. Twice as large in ibstas: - Under the 
name of hypogastric artery, it then continnes the common iliac along side of 
bladder, and ascends to umbilicus where it becomes one of the umbilical arteries. 



RELATIONS : 

Is Fbont - Peritoneum, ureter. 

Behind - Pyriformis, internal iliac vein, lumbo-sacral cord. 

Om Outeb Sidb neab Obigih - Psoas & external iliac vein. 

. __ t 

BRANGHXSS -"* Are given off as follows, from: - 

ANT. DIVZ8ION - Sup. Middle ft Ixif. Vesioal, Middle H»lno^ 

rhoidali And in female. Uterine ft Vaginal; 
Obturator, Sciatio, Padio. 

POST. DIVISION - Ilio-Lambar« Lateral Sacral, OlnteaL 
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BBANOHES of the INTEBNAL ILIAC ABTERY-lst T. 



BBANOHES FROM ANTERIOR DIVISION. 



VI8GBBAL BRANCHES : 

Vesical -Two or three; bnt other twigs pass to bladder from middle hsBmorrhoidal, 

uterine, Tagxnal, ds obturator. 

SuPBRiOR Vesical - Is that part of hjpogaBtrio artery which extends to side of 

bladder, and which remains perrions after bir&. Gires off artery of vas 

deferens^ and the 
MiDDLB Vesical, - Which is often wanting. 

Inpebiob Vesical - Usnallj arises in common with middle hssmorrhoidal. To base 

of bladder, prostate, ds yesionlsB seminales. 

Middle Hsmorrlioidal - Joins with superior hnmorrhoidal branch of inferior 

mesenteric, and with inferior hsBmorrhoidal branch of internal padio. 

Uterine - Downwards to neck of ntems, and then upwards in a tortnous course along 
side of body between folds of broad ligament ; commonioates with ovarian* 

Vaginal - Descends upon vagina to neck of bladder ft reotnm. 

NON-VISCERAL BRANCHES : 

Obtaiator - Usually arises (8 oases out of 8) from anterior division or sometimes 
from posterior division of internal iliaa In one case in 3| it arises from 
the epigastric, that is to say that its anastomotic branch with that artery is 
enormously increased in size while its proper root is proportionately dimin- 
ished. Sometimes both roots are neariy equally developed (1 case in 72). 
Occasionally the artery arises from termination of external iliac. 

In cases of abnormal origin from epigastric the obturator artery usually 
arises from near the root of the latter, and then descends into the pelvis close 
to the external iliac vein and on the outer side of the femoral ring. Some- 
times, however, it arises from the epigastric higher up, that is to say at a 
distance from the root of the latter; it then passes inwards above the femoral 
ring and descends into the pelvis on the inner side of that ring behind 
Gimberat's^ligament. It is in this latter case unly that the obturator artery is 
exposed to be wounded in the operation for strangulated femoral hernia. 
When it arises from the internal iliao it passes forwi^s along outer wall of pelvis 
below obturator nerve, giving off small iliao & vesical branches and a pubic 
branch which oommnnioates on back of pobes with its fellow and witb the 
epigastric 
Through upper part of obturator foramen, and divides into : 

Inteknal Bb. - Bound inner margin of obturator foramen ; supplies 
obturator & adductor muscles, peotineus ds gracilis and anasto- 
moses with internal circumflex. 
ExTEBNAL Bb. - Bound outer margin of obturator foramen to inter- 
val between gemellus inferior ds quadratus femoris, sends an 
articular branch, to hip-joint through cotyloid notch, and anasto- 
moses with external circumflex & sciatic arteries \ supplies obtu- 
rator extemus ds the lower external rotator muscles. 

Sciatic ** The largest of the two terminal branches of anterior division of internal iliao 

artery, and the largest branch of the arterv after gluteal. 
Downwards in front of pyrilormis ft sacral plexus, lying a little behind ft to outer 

side of internal pudic. 
Through great sacro-sdatio foramen below pyriformis and between great sciatic 

nerve ft pndio vessels ft nerve. 
With small soiatio nerve over gemelli, obturator intemus ft quadratus femoris 

and in front of glutens maximus. 
Gives off branches : 

MuscuLAB, Abticulab to hip-joint) 

COCCTOEAL, iMFEBIOR GLUTEAL; 

Comes Nbbvi Ibobiadici - Long, slender i with, and subsequently 
within sheath of, great soiatio nerve to lower part of thigh. 

FndlC -Vide next Tablet 
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BRANCHES of the INTEBNAL ILIAC ABTEItY-2nd T. 



FUDIO ARTERY. 

Tlie imaller of the two terminal brsnclieB of anterior diyinon of internal iliac artery. 

P e e ce nds in front of pjriformis A eacral plexnf, lying to the inner side A a little in front of 

Bciatio artery. 
With padio nerre through lower part of great aaoro-soiatio foramen below pyriformis on inner 

Bide of Boiatio nerres & soiatio artery. 
Winds ronnd spine of isohinm and re-enters pelTis through lesser saoro*Boiatio foramen. 

Vorwards along outer wall of isohio-rectal fossa below pndic nerve, being oovered by obtnrator 
fascia, and lying at first 1) inches above lower extremity of tnber ischii, but approaching 

surface as it progresses. 
Pierces deep layer of deep perinssal fasda, and ascends along pnbio arch between the two 

layers of that fascia to near symphysiB pubis. 
Pierces superficial layer of deep perineal fascia, and divides into artery of corpus cavemosnm 

and dorsal artery of penis. 

BBANCHBS: 

Inferior HSdZmorrlloldal - ^o o^ three, small. - Arise in ischio-rectal fossa, 

which they cross to lower part of rectum & anus. 

Buperfioial Perizmal - Arises near transversus perinsBi muscle, which it crosses 

superficially. 
Between accelerator urinsB ft erector penis to skin of scrotum & dartoa, 

or of labium. 

Transverse PerinSBal -Bmall, arises frequently from superficial i>erinieal. 

Inwards below transversus perinm to structures between bulb and anas. 

Artery of the Bulb *- I^rge and suigically important. 

Inwards to bulb ft Cowper's glands between the two layers of deep perinasal 

fascia. 

May be small or even absent, or may be double. Hay arise earlier and 
cross perinesum further back than usual, and would then be very 
liable to be divided in lateral lithotomy. May arise from an accessory 
pudio, and then lie more forward and be altogether out of danger. 

Artery of the Corpus Oayemosmn - P»e«jes cms penis, and rans forwards 

in corpus cavemosnm by side of septum pectinitorme. 

Dorsal Artery of the Penis - Between cms and symphysis. Through suspensory 
ligament and forwards beneath skin on dorsum of penis to glana ft prepuce. 



AOOBSSORT PUDIO ARTERT — Exceptional branch of internal iUac, which 

exists when pndic artery, being smaller than usual, fails to give off its two 

terminal branches ft sometimes even the artery of the bulb. 

Arises from near origin of pudic, passes forwards along base of bladder ft upper part 

of prostate, pierces triangular ligament, and takes the place of terminal por. 

tion of norma] artery. 
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BRANCHES of the INTERNAL ILIAC ARTERY— 3rd T. 



BRANCHES FROM POSTERIOR DIVISION. 



niO-IiUmbar - Arises from upper part of posterior diTisioii. 

Ascends beneath psoas to upper part of iliao fossa, where it divides Intot 

Lumbar Branch - To psoas ft qnadratne lamboram, commnniimtiiig wttk 
lumbar artery, and sending a small spinal branoh thnnigli 

tebral foramen between last lumbar vertebrs A eeamtf 
Iliac Branch - To lUaonB ft ilium, and along crest anaetonKMing with 



Lateral Saoral * Usnallj two, superior ft inferior. 

Downwards and inwards in front of pyriformis ft saoral plexns, and along 

of anterior saoral foramina, anastomosing with middle 





Dorsal Branchbs - Through anterior saoral foramina to oontents of spinsA 
oanal, and then through posterior saoral foramina to ddn ft 

onbaokofi 

Olutdal - ^e largest branch of internal iliac, and the continuation of its poiterior dii 

Through great saoro-aoiatio foramen above pjriformis, and then between laMar in«n» 

ole ft gluteus medine, and divides intos 

SoPERfioiAL Branch - Gives off numerous branches to gluteus maidmas ft in- 
tegument over ssonunf 
Debp Branch - Forwards between glutei medius ft minimus, and divides intos 
Superior Division - Along upper border of gluteus minimus towards •»-> 
terior superior spine of ilium, and Joins with oireiuiileK iliaoL 
lit/erior IHoision - Crosses gluteus minimus towards great trodhanter, Mtd 

joins with ascending branohes of eztemal 
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AXTTiTiARY ABTEBY 



Vrom outer border of first rib to lower bordei of tendoiiB of teres major A latiesiiniifl dorei, 
being either straight or slightly onnred upwards or downwards aooording to position of 

limb» and lying deeply at he origin & saperfloially at its termination. 
May be diyided into three parts : 

FiUT Pabt - Abore peotoralis minor ; rests npon thoraoio walL 

Sbooicd Pabt - Behind peotoralis minor t psssns obliquely finom thoras to arm. 

Thiso Fart - Below peotoralis minor ; Uee on inner side of neok of homemfl. 

RELATIONS : 

FZBST PABT: 

Ix VKOKT - peotoralis major^ oosto-ooraooid membrane ; oephalio A aoro« 

mio-thoracio reins; external anterior thoraoio nerre. 
BsHHTD & ON IHIOBB SiDE - First interoostal spaoe, first digitation of eer* 

ratns magnns, posterior thoraoio nerre. 
On Inneb Side A iN Fbomt -Axillary rein. 
On Ouibb Bide - Brachial plexus. 

SBGOND PABT: 

In Fbont -l^ootorales'mi^or A minor. 

Behind - Upper part of snbscapnlaris A posterior oord of brachial plexus. 

On Inneb Side - Azillaiy yein A inner cord. 

On Outeb Side ~ Coraoo-braohialis A outer cord. 

THIBD PABT: 

In Front - Peotoralis msjor (except at lowest part), junction of the two 

heads of median ner?e. 
Behind - Lower part of subsoapnlaris, tendons of teres major A latissimns 

dorsi, mnscnlo-spiral A oircamflex nerves. 
On Inneb Side - Axillary veiny inner head of median, ulnar, internal 

cntaneons A lesser internal cutaneous nerres. 
On Outer Side « fltaoaco-brachialiii^aater head of median nerre^ mnscnlo- 

ontaneovs nerra 
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BRANCHES of the AXILLABY ABTEBY 



Ymty oonsidenbly in mode of origin, size & nnmber. Are still nBoallj desoribed after Haller 

as being given off as follows, from 

FIRST PART: 

Sup. Thoracic — Small, inwards along npper border of peotoralis minor, and then 

between latter mnsole & peotoralis major; anastomoses with intercostales 

& internal mammaiy. 
Acromio-thoracic — Short, thiok, from fore part of arteiy. Forwards to npper 

border of peotoralis minor, and divides into branoheei 
Acromial - Join with snprasoapolar A with both oironmflex. 
Thoracic - Two or three. To peotorales & serratiu magnns, and join with 

interoostales & internal mammaiy. 
Humeral - One, rather large. Downwards with oephalio vein between peo« 

toralis msgor & deltoid. 

SECOND PART: 

Long Thoracic or £zt. Mamxaary — Large branch. Along lower border of 

peotoralis minor to mamma, peotorales & serratas, and to axillary glands 
& snbsoapnlaris. Joins with the other thoraoio & with snbsoapnlar. 
Alar Thoracic — Small A often wanting. To axillary glands & oellnlar tissue. 



THIRD PART: 

Subscapular — The largest! branch. Along [lower border of sabscapnlaris to lower 

angle of scapnla, where joins with posterior scapular. Gives off twigs to 

snrronnding muscles, and 

BoRSALis Scapula -Arises an inch A a half from origin of subscapolar. Bound 

enter border of scapnla between teres major, teres minor, A long 

head of triceps, and then between teres minor & the bone. Gives 

off I: 

Branches to subscapular fossa between subscapularis ft bone; join with- 

posterior- & suprascapular*. 
Descending ir, between teres major & minor. 
Branches to infraspinous fossa; join with posterior- & suprascapular. 

Ant. CircUIUflez — The smaller. Outwards beneath coraco-brachialis, short head' 

of biceps ft deltoid, giving off twig to shoulder joint $ joins with followin|^. 

ft with acromial branch of acromio-thoracio» 

POBt. Circumflex — The larger. Through quadrangular space between teres 

major, teres minor, long head of triceps ft humerus, and round neck of 
humerus beneath deltoid. Gives twigs to shoulder joint, and joins with 

preceding ft with acromial branch of acromio-thoirMia 
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BBAGHIAL ABTEBY 



OommenooB at lower border of tendonB of teres major & latUsimiis dorsL 
Down inner & anterior aspeots of arm in groove along inner border of ooraoo*braoliialifl ft 
bioeps, lying at first on inner side, and then in firont of, bnmeros^ ite more precise 
direction being marked hj a line drawn from outer side of axilla to midway between 

condyles of hnmema 
Divides into radial & ulnar lialf an inch below bend of elbow, or opposite neok of radios. 

RELATIONS: 

ALONG THE ARM: 

Ix raoNT - Skin and fascia, inner border of ooraco-brachialis & biceps; median 

nerve. 
Behind - Long and inner heads of tricegs, superior profunda arteiy A musculo- 

spiral nerve ; ooraco-brachialis, brachialis anticns. 

On Innek Side - Skin ft fascia, internal cutaneous nerve, basilic vein ; ulnar nerve 

in upper part, median nerve in lower pari. 

On Outer Side - Ooraco-brachialis ft biceps, humerus in upper part. 

AT BEND OF ELBOW: 

In fkont - Sldn, superficial fascia, median basilic vein, branches of anterior 
division of internal cutaneous nerve; bicipital or semilunar fascia. 
Behind - Brachialis anticus ft elbow joint. 
On Inner Side - Pronator radii teres, median nerve. 

On Outer Side -Tendon of biceps, supinator longus, mnaoulo-outaneous ft. mus- 

oolo-ipiral nerves. 

BRANCHES: 

ICnsoular — irregular, to coraco-brachialis, biceps ft brachialis anticus. 

Nutritioiisi — From near middle of artery. Enters nutrient canal near insertion 
of ooraco-brachialis, and descends towards lower extremity of the bone. 

Bup. Proftuida — From upper part of artery. With musculo^spiral nerve in 
groove of same name between inner ft outer heads of triceps, and then between 
supinator longns ft brachialis anticus, where joins with radial recurrent. 
Qives off muscular branches, and an articular branch to back of elbow joint, 
which joins with interosseous ft posterior ulnar recurrent, and with inferior 

profVmda or anastomotica magna. 

Infl PfoitUlda — Small, from near middle of artery. With ulnar nerve through 

internal intermuscular septum, and then between inner condyle ft olecranon; 

anastomoses with posterior ulnar recurrent ft anastomotica magna. 

Anastoxnotioa Magna — From lower part. Through internal intermuscular 
septum, and round back of humerus forming an arch above olecranon fossa 
with articular branch of superior profunda. Joins with anterior ft posterior 

ulnar recurrent ft with inferior profunda. 
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RADIAIi ABTEBY 



The mftller branch of bifnroation of braohial half an inoh below bend of elbow or o p po<H# 

neok of radina. 
Down front of enter side of forearm to a little to inner side of styloid process of radius. 
Bound outer side of carpus beneath extensor tendons of thumb. 

Through upper part of first interosseous space between the two heads of abductor indicis. 
Orer bases of metacarpal bones ft interossei, and beneath flexor tendons, lumbricales & nerret 
to base of 5th metacarpal bone, where inosculates with communicating branch of ulnar, 
forming deep palmar arch. Lies a finger's breadth abore level of superficial palmar 

arch. 

RELATIONS in FOREARM : 

In Front - Skin, superficial fascia, deep fascia, supinator long^. 

Behind - Tendon of biceps, supinator breyis, pronator radii teres, fiexor subiimiJi 

digitorum, fiexor longus pollicis, pronator quadratus, lower end of radius. 

On Outer Side - Supinator longns, radial nerre in middle third. 
On Inner Side - Pronator radii tores^ flexor oarpi radialis, 

BRANCHES : 

IN FOBEABM : 

Radial recnrrent — From upper part. Between braohialis antions ft supinator Ion* 

gus, and anastomoses with interosseous recurrent ft superior proftmda. 

UuSOUlar — Numerous, to muscles on either side. 

Ant. oarpal — From lower part. Joins with anterior carpal branch of ulnar beneath 

deep flexor tendons ; giyes twig^ to articulations of carpui. 

Snperflcialis vote — From termination of artery in forearm. Small, and ends in 
msscles of thumb; or of more considerable sise, and joins with ft com* 

pletes superficial palmar arch. 

ON BACK OF WBIST : 

Post, carpal — Over back Of carpus beneath extensor tendons. Joins with posterior 
carpal branch of ulnar to form posterior carpal arch, which anastomoses 
with termination of anterior interosseous artery of forearm, and giyes off: 

Dorsal Interosseous Arteries of Third ft Fourth Spaces - Anastomose at 
upper part of interosseous spaces with perforating branches of deep 
palmar arch. - Are usually exhausted in sheaths of tendons, interossei 
ft integpment oyer back of first phalanges, but are sometimes larger 
than usual, and are then prolonged upon dorsum of fingers in the shape 
of dorsal digital branches similar to those of thumb ft outer side o! 

index, and of toes. 

ISetacarpaly or Dorsal Interosseous Art. of Second Space — Arises be. 

neath extensor tendons of thumb, sometimes in common with posterior car- 
pal, and is similar to, but larger than, the foregoing interosseous arteries. 

"N Correspond togpether to a first, dorsal interosseous artery. 
Dorsales pollicis / The former supplies dorsal digital branches to both sides of back 
TN^ 11 t^jx I I of thumb, the latter forms the dorsal digital branoh of outer dd* 

Oorsalis indicis ) of back of index. 

IK PALM OF HAND : 

! Correspond together to a first palmar interosseous artery. 
The former supplies palmar digital branches to both sides of 
front of thumb, the latter forms the palmar digital branch of 
outer side of front of index. 

Perforating — Three. Through upper part of three inner interosseous spaces, and 

anastomose with corresponding dorsal interosseous arteriet. 

Seep palmar interosseous — Usually three or four, but rery rariable In sise ft 

number. Descend in front of interosseous spaces, join with superficial pal* 

mar interosseous branches from superficial palmar arch, and then biftiroafee 

to form palmar digital brandhoe to 8| fingers on inner lide of haiiA 
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X7LNAB ABTEBY 



The larger brftnoh of bii\uroation of brachial half an inch below bend of elbow, or opposite 

neck of radius. 

Deeply to near middle of inner border of forearm, lying npon brachialis anticns & flexor 

profundaB and beneath median nerve and all the superficial mnscles except flexor 

carpi nlnaris, and being at a distance from nlnar nerre. 
Beneath skin and fasda only along front of inner border of forearm, lying, with nlnar nerve 

on its inner side, between flexor carpi nlnaris & flexor snblimis digitomm. 

Orer anterior annular ligament on outer side of pisiform bone ft slightly in front of nerve. 

Grosses palm of hand beneath skin & fascia and in front of flexor tendons & divisions of 

median & ulnar nerves, forming superficial palmar arch. This arch lies on a level 

with lower border of abducted thumb, a finger's breadth below deep palmar arch, 

and usually joins with superfioialis vols9 or radialis indicis, or sometimes with 

princeps polliois. 

BRANGHfiS: 

Ant. ulnar recnrrent — Small. Between pronator radii teres A brachialis 
antious, and anastomoses with inferior profunda ft anastomotioa magna. 

Post, ulxiar recurrent — Larger. Beneath flexor sublimis, and then between 
olecranon ft inner condyle beneath flexor carpi nlnaris, and anastomoses 
with interosseous recurrent^ and with inferior profunda ft anastomotioa 

magna. 

XnterosseoOB — Thick, an inoh inlength, to npperborder of interosseous membrane, 

where divides into: 
Amt. Imtebosseous — Down front of interrosseous membrane with corres- 
ponding branch of median nerve and between flexors longus 
pollicis ft profundus digitorum. Behind pronator quadratus, and 
through lower part of interosseous membrane to back of carpus, 
where joins with posterior interosseous ft posterior carpal aroh. - 
Gives off a long slender twig to median nerve, and their nutrient 

arteries to radius ft nlna. 
Post. Isterosseous — - Between interosseous membrane ft oblique or round 
ligament, and then between superficial ft deep muscles of back of 
forearm to back of carpus, where anastomoses with termination of 
anterior carpal ft with posterior carpal arch ; gives off 
Inteeosseous Becukeent — Beneath anconeus ft supinator brevis to 
interval between olecranon ft external condyle, and anasto- 
moses with superior profunda St posterior ulnar recurrent. 

Ant. Carpal ~- Joins with anterior carpal branch of radial beneath deep flexor 

tendons; gives twigs to articulations of carpus. 

Post, carpal *— Beneath tendon of fiexor carpi nlnaris, and over back of carpus 
beneath extensor tendons. Joining with posterior carpal branch of radial, 
and forming posterior carpal arch (Vide Badial arteiy). Sends a small 

branch along metacarpal bone of little finger. 

CODUnnnicating — * Between abductor ft fiexor brevis minimi digiti, and joins 

with termination of radial to complete deep j^dmar arch. 

Superficial palmar interosseons (Digital) — Usually four, but rather vari- 
able in sise ft number. Descend with terminal branches of median ft ulnar 
nerves, first in front of, and then between, the fl^cor tendons ( and on inner 
side of the innermost), and join with deep palmar interosseous branches 
£rom deep palmar arch. The trunks thus formed divide at clefts between 
fingers to form digital branches to 8| fingers on inner side of hand. 
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FEMORAL ABTEBY 



Commenoes beneath Poupart's ligament midway between antero-siiperior spine of ilium A 

Bymph/sis pnbis, and a little to inner side of head of femur. 
Passes down front A inner side of thigh, being at first at a distance from, and then close to, 

the shaft of the bone. 

Terminates at junction of middle and lower thirds of thigh, becoming popliteal artery in opening 

in lower part of adductor magnus. - Some Authors describe a common femoral artery 

descending as low down as the origin of the dtep femoral,* the main trunk below this 

branch being called the superficial femoraL 
Its direction is marked by a line drawn from midway between antero^superior spine of ilium 

and symphysis pubis to inner side of inner condyle of femur. 

BXiIiAT'IONS — Hnst be examined in Scarpa's triangle, or in upper third, and in middle 

third of thigh. 

IN SCARPA'S TBIANQLE — The artery divides the triangle into two nearly 

equal parts, and has 
In F&ont - Skin, superficial fascia, fascia lata (except opposite saphenous ope- 
ning, where latter is replaced by cribriform fascia), sheath; internal cu* 
taneous nerve k filaments of crural branch of genito-crural n. ; inguinal 

lymphatic glands. 
Behiio) - Posterior part of sheath ; psoas, pectineus, adductor longus ; profunda 

artery h vein. 
On Innxb Side at Upfeb Part - Femoral vein, which becomes posterior below. 
On Outer Side - Psoas muscle, anterior crural & long saphenous nerves. 

IN MIDDLE THIRD OF THIGH — It lies behind sartorius in Hunter's canal, 
-a deep depression between vastus intemus ft tendons of adductors longus h 
magnus closed in anteriorly by a band of fasoia,-and has femoral vein behind 
it ft to its outer side, and long saphenous nerve to its outer side ft in firont. 

BRANCHES: 

Superfloial ISpigastric — Arises close to Poupart's ligament. Through saphe- 
nous opening, and then upwards and inwardLs in superficial fascia of abdomen, 

and anastomoses with deep epigastric ft internal mammary. 

Superficial Ciroxunflez iliac — Arises close to Poupart's ligament. Pierces 
fascia lata on outer side of saphenous opening, and upwards ft outwards be- 
low Ponparf s ligament to crest of ilium. Anastomoses with drcumfiex iliao 

ft gluteal arteries. 

Superficial or Sup. External Pudio — Arises near preceding. Inwards 
through saphenous opening, and then across spermatic ccrd^or round liga- 
ment to integ^ument of abdomen, penis ft scrotum, or labia. 

Deep or Inf. Bztemal Pudic — Arises with or near preceding. Inwards be- 
neath fascia lata, which it pierces opposite pubes, to integument of perinsBum 

ft to scrotum or labia. 

Proftinda FemoriSi or Deep Femoral — Vide next Tablet 

Muscular Brs. — Numerous, and given off along entire course. 

Anastoniotica T»«^g Tift — Arises in Hunter's canal. Descends upon tendon of 

adductor magpius, and divides into : 
SvPERJicjAL Branch - With internal saphenous nerve to integument of inner 

side of knee. 
Beep Branch - Through substance of vastus intemus to inner side of front of 
knee^ and anastomoses with superior internal ft superior external articu- 
lar arteries ft with recurrent branch of tilna!. 

COLLATERAL GIBOITLAT. — Is reestablished after ligature of the concoN rkoral 
through the gluteal, llio-lumbar ft drcumfiex iliao arteries, which join witii 
the external oiroumfiex, through the obturator ft sciatic, which join with the 
internal oSroumflex, through the comes nervi isohiadici, which Join with 
the terminal ft perforating branches of the profimda . - After ligature of the 
SUFERHCIAL FEMORAL it is reestablished mamly through the deep femoral ft 
its perforating branches, which join with the articular branches of the popU- 
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DEEP FEMORAL ABTEBY 



From onter k back part of femoral one or two inchea below Poupart^i ligament, and nearly 

eqnalB snperficial femoral in nxe. 

Downwards & outwards in front of iliacns, on onter aide of femoral artery ; 
Downwards A inwards behind femoral Tessels & profunda rein, and in front of 

peotinena: 
Backwards between peotinens ft adductor longna ; 

Downwards behind adductor long^, in front of adductors brevis A magnns ; - 
and ends in a small branch, which peHbrates lower part of adductor magpius to mna- 
oles of baok of thigh^ and anastomoses with inferior perforating ft with 

branches of popliteaJ. 



BRANCHES: 



EXTERNAL CIRGUMFLSX — ^^ larger. From onter side of artery oloae 

to its origin. 
Outwards between branches of anterior crural nerve and beneath sarto- 

rius ft rectus, and divides into branohea : 

AscBiroiRo - Beneath tensor vaginss femoris, and anastomose with gluteal ft 

circumflex iliao. 

Descbndino - Usually three or four ft of considerable size. ~ Beneath rectus 
muscle to vasti, principally the external. One large branch descends 
with nerve to vastus extemus as low as knee, and anastomoses with 

articular branches of popliteal. 

Teahsvsrsb - Smaller. Wind round femur below trochanter major in substance 
of vastus extemus, and anastomose with internal circumflex, ssiatio 

ft superior perforating. 

INTERNAL CIRCUUFLEX — The smaller. From inner ft baok part close to 

orig^in. 
Backwards between x>ootineus ft psoas, and winds round inner side of 
neck of femur to interval between qnadratus femoris and adductor 
magnus, and anastomoses with external circumflex, sciatio ft supe- 
rior perforating. Gives off branches : 

AacENDiNG - To adductor muscles, gracilis ft obturator extemus ; anastomoaes 

with obturator. 
Descendino ~ Between adductors brevis ft magnus, which it supplies. 

Akticular - Into acetabulum through notch beneath transverse ligament; 
supplies adipose tissue, and sends twig^ along round ligament to head 

of femnr. 

PERFORATING — Usually three ft of good size. - Arise behind adductor longna, 

above, in front of, and below, adductor brevis, and pass to back of 

thigh, the 
SUPERIOBf — Perforating the adductor magnus above the brevis ( some* 

perforating adductor brevis also) i 
MIDDLE, — Perforating both these adductors i 

IHFEBIOB, — Perforating the adductor magnua below the brevis ; 

and supply hamstring muscles ft anastomose with each other, 
sciatic, internal ciromlex ft termination of profVmda, the middle 
one« the largest^ giving off aaeending ft descending branches, and 

nutrient artery of femur. 
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POPLITEAL ABTEBY 



Commenoes at opening in loirer part of addnotor magnni. 

Downwards ft outwards to baok of knee-joint, and then rertically downwards to lower 

border of poplitens nmsdei where divides into anterior ft posterior tiUaL 



RELATIONS : 



In Front - Inner ft posterior snrfaoes of femur, posterior ligament of knee-joint^ 

poplitens mnsole. 
Behind - Skin ft fascia ; quantity of £st ft lymphatic glands ; semimembranosns ; 
gastrocnemins, plantaris, solens; popliteal vein, internal popliteal nenre. 
On Inner Side - Semimembranosns ; inner condyle ; inner head of gastrocnemins. 
On Outer Side -Biceps; enter condyle; enter head of gastrocnemins, plantaris. 
Popliteal vein lies close to artery, and is superficial ft external to it except 
at lower part, where it crosses to inner side ; it is frequently double 
at lower part. - Internal popliteal nerve is more superficial ft exter- 
nal above, and is superficial ft internal below. 



BIULNOHES : 



UUBUULAR : 

Superior — Two or three, small, to hamstring muscles ft vasti. Anasto* 

mose with perforating ft articular arteries. 
Inforior or Sural — Two, large, to heads of gastrocnemius ft plantaris. 

ODTANIiOUB: — ^ ^<bw, slender; arise separately or with sural. Over gastroc- 
nemius to integument of back of leg. 

ABTICULAB — Five : 

Superior - Two. wind round femur above condyles to front of knee, pas- 
sing, the 
Internal, - Beneath tendon of adductor magnus ; 
External, -Beneath tendon of biceps; and both dividing into 

Superficial ft deep brs* - to vasti, femur ft joint, and anastomosing 
with each other, and with inferior articular arteries, anas- 
tomotica magna ft descending branch of external cir- 
cumflex. 
AzygOS- Arises behind posterior ligament of knee-joint, which it pierces to 

supply interarticular ligaments ft synovial membrane. 
Inferior - Two. Arise beneath gastrocnemius, and wind round head of tibia 
beneath internal ft external lateral ligaments, the external artery 
passing above head of fibula ft beneath tendon of biceps. Divide 
into numerous branches to ihmt of knee, and anastomose with each 
other« and with superior articular ft the recurrent branch of tibiaL 
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ANTEBIOB TIBIAIi ARTERY 

Anterior ft smaller branch of biAiroation of popliteal opposite lower border of poplitem 

mnsole. 

Forwards between the two heads of tibialis posticns, and between tibia k flbnla throngh 

, opening in npper part of interosseons ligament. 

Downwards in front of interosseous ligament, shaft of tibia A ankle Joint ( where beoomes 

dorsalis pedis), passing between tibialis antioiis k extensor long^u digitoram, 

between tibialis antioos ft extensor proinrios polliois, between tendon of extensor pro- 

prins poUicis, which crosses it, and innermost tendon of extensor longns digitonun ; 

-lying in a line from inner side ef head of fibula to midway between msUeoli, and 

being deeply situated, aboye, between mnsdee on either side ft beneath tendon of 

extensor proprins polliois, and superficially, below, beneath skin, anterior annnlar 

ligament ft fbfloia. 
Has two rensB comites. Anterior tibial nerre is first external, then anterior, 

then again external to it. 

BRANCHES: 

ReGUrrent tibial — Arises in npper part of leg. Upwards throngh tibialis anticns 
to front of knee, and anastomoses with inf. articnlar branches of popliteaL 

ISuscular — Numerons small branches to muscles on either side. 

Malloolar — Two ; rather rariable in size. Arise near ankle, and pass, the 

Internal, -To inner ankle beneath tendons of extensor proprins polliois ft tibia- 
lis anticns, 
External, - To enter ankle beneath extensor lonjg^ digitomm , 

and anastomose respeotlTely wit|i posterior tibial ft internal plantar, 

and with tarsal ft peronesL 



DOBSAUS PEDIS ABTEKY 

From bend of ankle to back of first interosseous space, resting npon bones of tarsna be- 
tween tendon of extensor proprins polliois ft innermost tendon of extensor brevis 
digitomm, which crosses it near terminatioq, and having anterior tibial nerve on its 

onter side. 

BRANCHES: 

Tarsal -~ Arches outwards beneath extensor brevis digitomm, and anastomoses with 

metatarsal, external malleolar ft external plantar. 

Motatarsal — Hore or less obliquely forwards in front of preceding. Gives off the 

Thbbe outer Dorsal Interosseous Arteries -Along corresponding interosseous 

spaces. Are joined by anterior ft posterior perforating branches, and 

supply dorsal digital branches to d| toes on outer side of foot. 

Donal Art. of Great Toe — I> ^e first dorsal interosseous artery, and supplies 

dorsal digital branches to 1^ toes on inner side of foot 

Oomznunicating — Between the two heads of first dorsal interosseous muscle, and 

inosculates with external plantar, completing plantar arch. Gives off 
plantar digital branches to 1} toes on inner side of foot. 
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POSTEEIOB TIBIAL ABTEBY 



Posterior ft larger braBch of biAiroation of popliteal oppocdte lower border of poplitena 

mnsole. 

Downwards ft inwards upon tibialis postions, flexor long^is digitonxm, lower end of tibia ft 

ankle Joint, being covered by gastroonemins, soleos and deep layer of fasoiain npper 

two-thirds, and, in lower third, by integument ft &soia only on inner side of tendo 

Aohillis. 

IKTides into the two plantar arteries midway between internal malleolns ft heel, and between 

tendons of tibialis posticus ft flexor longns digitomm, whioh are anterior ft internal 

to it, and tendon of flexor long^is poUids, whioh lies posterior ft external. 

Internal popliteal nerre is first posterior ft internal to it^ but soon crosses to 

its enter side. 



BRANOHES: 

Foronoal -* Arises an inch below lower border of popUteos. 

Downwards ft outwards upon tibialis posticns ft flexor longns polUcis ft between 
flbres of latter muscle, and beneath soleos ft deep layer of fascia, and 
ends on outer side of os calois, joining with external malleolar ft 9xtemal 

plantar. Gives off branches : 
UuscuLAX -To soleus ft muscles of deep layer, and peronei. 

NuTBUNT TO Fibula - Downwards in nntrient oanal towards lower extremity 

of the bone. 
CoKKUKiCATiNO TO PosT. TiBiAL - luwards beneath flexor tendons a little 

above ankle joint. 
Akt. Pbbonval - The largest branch. Through interosseous membrane two 

inches above malleoli. Downwards beneath peroneus tertius to 
outer side of tarsus, and joins with external malleolar ft tarsal. 

UUBCUlar — To soleus ft muscles of deep layer. 

Nutrient to Tibia — The largest of the nutrient arteries. - Downwards in nutrient 

oanal towards lower extremity of the bone. 

OomxntUlioatixig to Poroneal — Outwards beneath flexor tendons a little above 

ankle joiaiw 

Internal Oalcanaan — To integument ft &t about tendo Aohillis ft heeL 
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THE PLANTAB ABTEiOES 



Brftnoliet of bif aroation of posterior tibial beneath internal annular ligament ft origin of ab- 

dnctor polliolB. 

INTERNAL PLANTAR — The maUer. 

Fonrarde between abductor pollioiB ft flexor breris digitomm, and endi at extremity of 
first metatarsal bone in a small branch which nms along inner border of great 
toOf and joins with the oorresponding plantar digital arteiy from oommnnioating 

' branch of dorsalis pedi& 

EXTERNAL PLANTAR - The larger. 

Outwards between flexor breris digitomm ft flexor aocessorins, and then forwards be- 
tween former mnsde ft abductor minimi digit! as far as base of 5ih metatarsal 

bone. 

Bound outer border of flexor aoc es so ri us, and inwards upon interossei ft bases of the 

metatarsal bones, -beneath adductor poUicis, flexor tendons ft lumbricales,- to 

back of first interosseous space, where inosculates with oommnnioating branch 

of dorsalis pedis^ thus completing plantar arch. 

BRANOHEB: 

Posterior perforating — Thre^ -Through back part of three outer interos- 
seouB spaces, and inosculate with dorsal interosseous branches fron 

metatarsal. 

Plantar interosseous (Digital) —Four. Forwards upon interosseous spaces 
(outermost crossing under surface of 6th metatarsal bone under 
ooTer of abductor ft flexor breris minimi digiti), and supply plantar 
digital branches to 8) toes on outer side of foot. The three innermost 

give off the 
Am. PiBtOEATiNO AKTBRiss - Three. Through anterior part of three 
outer interosseous spaces, and inosculate with the dorsal interos* 
■eons brandhes from metatarsal just bafbre the/ bifurcate. 



THE VEINS. 
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DESCENDING TRUNKS of FIRST ORDER. 



INNOMINATE VEINS — Two large trnnki formed by jnnotion of internal Jngnlar A 

Bubolayian behind oorreeponding sterno-olayionlar ardcnlation. 

RIGHT INNOMINATE — An Inob ft a half longy loniewhat smaller than the left, 

and nearly verticaL Lies superficial ft external to innominate artery, 
and is separated externally from right Inng by right phrenic nerre ft 
pleura. Joins with left innominate just below cartilage of 1st rib to form 

snperior cava. Receives : 

Right LyxnphatiO Dnot - At its origin, in angle of junction between 

right subclavian vein ft right internal jugular. 

Tributaxy Branolies: "Right Vert^nral^ internal Mammary^ Inferior Thy^ 

raid, &* Superior Intercostal. 

LEFT INNOMINATE — Three inches long, ft somewhat larger than the right. 

Descends obliquely from behind left stemo-claTicular artioulatiott to 

just below Ist costal cartilage of right side, lying in front of innominate, 

left common carotid ft subclavian arteries, and behind sterno-hyoid ft 

•thyroid muscles, remains of thymus gland, ft sternum. 



Tributary Branolies : L^ Vertehral^ internal Mammary^ Inferior Thyroid^ 
Superior Intercostal^ and sometimes some small Thymic ^ Fericttrdiac 

Veins* -> The innominate veins have no valves. 



SUPERIOR VENA CAVA — short thick trunk (Si to S inches long), slightly curved, 

ft convex to the right. Descends vertically along right side of ascending portion of 
arch of aorta ft in front of root of right lung from just below let costal cartilage 
of right side, enters fibrous bag of pericardium about an inch and a half above 
the heart, becomes invested anteriorly by serous layer on the same bag, and opeaa 
into upper ft front part of right auricle i is separated externally from right lung 
by right phrenic nerve ft pleura, and its anterior relations are the same as thoee 

of the innominate^ - ™ ' 



Tributary BrancbOS; * ^tna Atygas Afa/or, and some small Pericardiac 6* 

Mediastinal Veins. - Has no Tftlves. 
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THEIB TKIBUTABY BRANCHES. 



Vertebral - Commences in deep mnaoles of npper ft baok part of neok, and then 
aooompanies vertebral artery through foramina in traniyerse proceaees of the 
▼ertebrs from the atlas to the 6th, and opens into baok part of innominate oIosg 
to its origin, crossing, on the right side, the first part of the subolavian artery ; 
its opening is guarded by a pair of valves. Sometimes donble inferiorly, 
one of its trunks passing through small foramen in transverse prooess of 7th 

cervical vertebra. Beoeives 
Tributabt Bsakches : - Dorsi-SpiiuU^ MeningO'Rachidian^ Ascending 6; Deep CervkaU 

Internal Manuxiary - Two to each artery* Accompany artery receiving oorres* 
ponding branohe?, unite into one trunk at upper part of thorax, and open into 

firont of innominate^ 

Inferior Thyroid - One on each side, sometimes more. Commence in venous 
plexus upon thyroid gland, communicating with middle h superior thyroid f 
descend in front of trachea, communicating with each other by numerous 
transverse branches, and, inclining outwards beneath sterno-thyroid, open, the 
left one into middle of left innominate, the right one into termination of right 

innominate,, their opening being guarded by a valve. Beceive 
Tkibutast Bbanchbs : - Tracheal 6* Inferior Laryngeal. 

Superior Intercostal - The right one is smaller than the left, and closely oorres* 
ponds to its artery. The left one, in addition to corresponding to its artery, 
receives the intercostal veins from the two, three, or four first spaces, varying 
in sise in correspondence with the increased or diminished siie of the left 
superior azygos i it also receives the left bronchial vein. - These veins are 
occasionally seen to take a descending course, and to open into the vena aiygoa 

m^jon 

Vena Azygos Mi^or - V. Spinal veins, 2nd Tablet. 

Thymic - \ 

pAriAftrHiAo - ( Small, irregular; open, most of them into left innominate or 

I superior Oftvay some into internal mammary. 

Mediastinal - j 
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VEINS of HEAD & NECE— 1st Tablet. 



TRUNKS. 



ANTERIOR JUGULAR VEIN — Gommenoea in mibmudllary region and deaoends 

beneath platyama between sterno-maatoid & middle line of neok, and tben 
deeply beneath stemo-mastoid, beneath whioh mnscle it oommnnieates with 
external & internal jasrnlarB, and nsaally also with its fellow by a long & narrow 
transverse bracoh. Ends nsnally in snbolaTian close to external jagnlar, some« 

times in terminal portion of external Jagular. Bidcetres 

Latbbal Tbibutabt Branches: - A few laryngeal veins & eometimes an inferior 

thyroid vein^ - Varies greatly in size, and is frequently absent on one side 

or other. 

EXTERNAL JUGULAR VEIN — Formed by ooalesoenoe of temporal, internal 
maxillary, & posterior anrionlar, and oommenoes in snbstanoe of parotid gland 
opposite angle of jaw. Descends perpendicularly over stemo-mastoid ft along its 
posterior border, beneath platysma & over superficial cervical n., and, perforating 
deep fascia, opens into subclavian externally to internal jut^ular. Has two 
pairs of valves situated, one at its opening into subclavian, the other about an 

inch & a half above clavicle. - Beceivea 
Latsxal TaiBUTART BsAKCHSS i - Suprascapular, Transversalis Callij &* Posterior 
External yugular, sometimes the Occipital ; - and communicates with the 
anterior it internal jugulars, with the latter by a large branch in sub- 
stance of parotid. 

INTERNAL JUGULAR VEIN - The continuation of lateral sinus opposite 
jng^ilar foramen, in which foramen it is expanded into the gulf or sinus of the 
internal jugular vein. Descends vertically, lying first on outer side of ds a little 
behind internal carotid, then on outer side of common carotid, and finally, on 
the left side, on outer side ft in front of common earotid, and, on the right side, 
externally to ft at a certain distance from it, in front of first part of subclavian. 
The eighth ft ninth nerves lie on inner side ft in front of its sinus ; lower down 
the spinal accessory crosses the vein posteriorly, and the glosso-pharyngeal ft 
hypoglossal pass forwards on its inner side, between it and the internal carotid ; 
the pneumogastric lies along whole of neck between ft behind the two vessels ; 
behind the vein are the recti capitis lateralis, anticus major, ft the longus oolli. 
-Joins subclavian behind sterno-clavioular articulation to form the innominate, 
a pair of valves being situated at or a little above its termination. - Beoeivea 

IiAniAL Tbibutakt Bsakches ; - Occipital (usually), Facial, Lingual, Pharyngeal, Sup^ 
trior 6* Middle Thyroid; - and communicates b^ a large branch with. 

external jugular m sabstanoe of parotid. 
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VEINS of HEAD & NECE— 2nd Tablet. 



THEIR TRIBUTABT BRANCHES. 

TRIBUTARY BRANCHES OF THE EXTERNAL JUGULAR: 

Temporal - Commences on side of vertex hy anterior A posterior branches, wbich 
join respectively with frontal, & with posterior anrioalar ft occipital, and then 
nnite jast above sygoma. The trunk receives the middle temporal dr* transverst 
facial^ accompanies its artery through parotid gland, and joins with internal 

maxillary. 

Internal Maxillary - Beceives branches corresponding to those of artery, and 
joins with temporal to form principal origin of external jagnlar, the tempore- 
mnxillary trnnk giving off in snbstanoe of parotid a large branch of communi- 
cation to facial. - The veins corresponding to the branches of the internal 
maxillary artery form the pterygoid plexus^ which oconpies the space between 
the temporal & pterygoid muscles, and which communicates with the cavern- 
ous sinus & the facial vein. 

Posterior Auricular - Commences above and behind ear, communicating with 
occipitul dc posterior branch of temporal, receives stylo-mastaid, and opens into 

temporo-maxillary trnnk just above origin of external jugular. 

Occipital - Vide below. 

Posterior External Jugular - Lies between trapezius & splcnius, and returns 
the blood trom integamenp & superficial muscles of upper & back part of neck. 

Opens into ex'emal jugular jast below middle of its course. 

TRIBUTARY BRANCHES OF THE INTERNAL JUGULAR : 

Occipital - Commences at back of vertex, accompanies its artery, receives mas* 
tfftdyeiu, and opens into upper part of internal jagular, or sometimes into the 
external jugular. - The mastoid vein establishes a oommanioation between it ft 

the lateral sinus. 

Facial - ^hs continuation of angular rein opposite inner canthus. Downwards A 
outwards behind facial artery, taking a similar but less tortuons course beneath 
zytromatici and over levatores labii saperiori^ & anguli oris & buccinator; 
crosses lower jaw in front of masseter ; and, descending over stylo-hyoid A 
posterior belly of digastric & beneath platysma, opens into the internal jugular. 
Beceives Su/ttw bital & frontal (forming together the angular)^ palpebral, infra* 
orlnta/i superior 6r* inferii^ labial, buccal, masseteric, submental, inferior palatine, sub* 
maxillary, (Sr* ranitie, and a large branch of communication frotu tempore- 
maxillury trnnk; coiiimunioates fVeely with ophthalmic vein ft pterygoid plexus. 

Lingual - Commences on dorsum, side, ft under surface of tongue, follows artery 

and opens into internal jagular. 

Fliaiyngeal ^ Commences in a minute plexos at back ft side of pharynx, receives 

iiieuiugeul, vidian, A spheno-palatine veins, and opens, usually into the internal 

jagalar, sometimes into the facial^ lingual, or inferior thyroid. 

Superior Tliyroid ~ Commences in sabstanoe ft on snrlace of thyroid gland, 

accompanies its artery, receiving the superior laryngeal, and opens into the 

internal jngalar below the lingual. 
Middle Tliyroid -Commences in lower part of lateral lobe of thyroid gland, 
receives a lew small branches from larynx ft trachea, crosses common oarotid 
beneath stemo-mastoid, and opens into lower part of internal jagular. * 
Before opening into the internal jagular, the facial, lingual ft superior 
thyroid veins otten join inio a plexus in front of upper part of common oarotid* 

The vertAral v.in has already bean described. 
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CEBEBBAL & CEBEBELLAK VS. & VS. of the "DTPUOE. 



CEREBRAL VEINS — Hare twj thin ooatt deToid of muoaUir tima^ Md bo ▼»!▼«•. 

They may be divided into Baperflolal A deep. 

SnPSRFICIAL — Mainly lodged in the snloi. They reoeive brandhee firom the mib- 
stanoe of the brain, and open into the sinnses of the dura mater. They are dirided 

intot 

Superior - Soren or eight on each aide. Paa^i forwards & inwards to longitndinal 

flasnre, where they reoeive the internal cerebra) veins firom inner snrfaoe of 

hemispheres, become invested by a tabular sheath iVom the araohnoid, 

and open into the superior longitudinal sinnses, most of them towards its 

posterior part, and most of them from behind forwards. 
Intemal - Collect the blood from the inner flat snrfaoe of hemispheres, and ascend & 

join the foregoing to open into the superior longitudinal sinaa. 
Anterior Inferior - Collect the blood from under Burfaoe of frontal lobe, and open 

into oavemous sinus. 
Inferior Lateral * Collect the blood from under snrfaoe of tOmporo*sphenoidal lobe, 

and open into the lateral & superior petrosal sinnsos. 
Inferior Median .- Collect the blood from interpeduncular space A from under snr- 
faoe of occipital lobe, and open into the straight sinus behind the vene Galeni. 

DXjESP «— Are two terminal trunks, the venas Galeni, formed by junotion behind anterior 

pillars of fornix of the choroid vein with the vena corporis striati. 

Choroid Vein - Rons forwards & inwards in choroid plexus along outer margin of 

velum interpositom, receiving branches from hippooampas major, fornix, & 

oorpas callosnm, and joins with the vena corporis striati behind anterior 

pillar of fornix. 

Vena Corporis Striati - Commences in groove between oorpus striatum & optio 

thalamus, receiving numerous branches from both these parts, and joins with 

the choroid vein behind anterior pillar of fornix. 

Vena Galeni - Backwards along middle lino of velum interpositum; through trans- 

verse fissure between tabercula quadrigemina & posterior extremity or 

splenium of oorpas callosnm } and opens into anterior extremity of straight 

sinus. Receives a few of the superior cerebellar veins. 

CEREBELLAR VEINS — Occupy the surface of the organ, and are divided into t 

Superior - "Pbbs forwards & inwards over hemispheres k superior- vermiform process, 
and open, most of them into the straight sinus, some of them into the venss 

OalenL 
Inferior - "Poms outwards, and open most of them into the lateral sinuses, some into 

the superior petrosal sinuses. 

VEINS of tll6 DIPLOE — Are seen, when the outer table of the skull is removed by 

means of the file, to form an irregular network of venous canals hollowed out in the 
substance of the bones, and lined by a thin stratum of elastic tissue ft a layer of 
squamous epithelium. Tliey present a few pooch.like dilatations or ouls.de«sac, and 
are most developed in the aged. In early life, and as long as the cranial bones are 
ununited, esch bone has its separate set of veins, but when the sutures have beoome 
ossified, the veins of one bone communicate with those of the acUoining ones. The 
veins of the diploe may then be divided into four sets, as follows (Bresohet) x 
Frontal - Descend in central part of firontal bone, and open into the supraorbital vein 

by an aperture in the supraorbital notoh. 
Anterior Temporal - Descend in lateral portion of frontal bone ft in great wing of 

sphenoid, and open into one of the deep temporal veins. 
Posterior Temporal - Detoend in parietal bone, and, at its posterior inferior angle, 

open into the lateral sinus. 
OOOipital ~ Detoend in oooipital bone, and open, either into the occipital vein, or into 

the occipital sinus. 

The reins of the diploe have numerous oommunioations with the meningeal 

Teins ft sinuses of the dura matery and with the reins of the perioraninm. 
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SINUSES of the DURA MATEB. 



Tenons oanals fifteen in nnmber, and more or less triang^nlar in shape, the onter ooat of which is formed 
by the Bplitting of the dura mater, while their inner ooat is a oontinnation of the inner pr serons ooftt 

of the yeins. They are divided into : 
FostkbcSuperiorGbouP: ^Superior Lougi'udmal^ Inferior Longitudinal, Straight^ I/Ueraf» *• 

Occipital^ all oon verging towards the Torcuiar HercffkUL 
iViiTERo-lNPEXiox Group: ^ Cavernous, Circular, Transverse, Superior &» Inferior Petrosal, all 

oonverging towards the sella tnroioik 

Superior Lont^itadinal Sinns - Oommencen at foramen cGBt^nm, through whioh it frequently oommnn* 
icates by a minute branch with veins of Schneiderian membrane of nose. Bans backwards in attaoh* 
ed margin offalx cerebri, grooving middle line of frnntal, adjacent borders of parietals & superior 
division of crncial ridge of occipital, and opens into toroalar Herophili. Numerous fibrous bands 
the chorda Willisii, cross inferior angle of its cavity, and the planduhe Paco'.iionii project into its 
base. It receives the superficial veins of upper part of hemispheres, numerous veins from diploS A 
dura mater, and, at posterior extremity of sagittal suture, the parietal Veins from the perioraniunL. 

Inferior Longitudinal Sinus - Sometimes called a vein on account of its cylindrical form. Follows 
])osterior part of free margin of falx cerebri, and opens into anterior extremity of straight sinns 
behind the vonsB Galoni. It receives several small veins from the falx, and accasionally a few from 

inner surface of hemispheres. 

Straiglit Sinus - Buns downwards & backwards in line of junction of falx cerebri with tentorium oere- 

belli, and opens into torcular Horophili. Beoetves venas Galeni, inferior longitudinal sinus, inferior 

median cerebral, k superior cerebellar veins. A few fibrous bands cross its superior angle. 

Occipital Sinuses - Usually two, small, contained in attached margin offalx cerebelli. Arise near pos- 
terior border of foramen magnum in several small veins which communicate with posterior longi- 
tudinal spinal veins. They pass backwards & upwards, and open separately or together into 

torcular Herophili. 

Lateral Sinuses - Two, large. Oommence at torcular Herophili; pass outwards in posterior attached 
margin of tentorium cerebelli as far as base of petrous portion of temporal bone, grooving oooipital 
& posterior inferior angles of parietals • curve downwards & inwards grooving mastoid portion of 
temporals and again the occipital at its lateral aTiglesi and are continued into the internal Jugn- 
lar vein through posterior outer or larger part of foramen lacerum posterius. - They receive the 
inferior cerebral & inferior cerebellar veins & some veins from the diploS, they are connected to 
the cavernous sinus by the superior & inferior petrosal sinuses, and they communicate through the 
mastoid foramen with the mastoid & posterior condyloid veins of the pericranium. The right one 

is generally somewhat the larger of the two. 

Torcular HeropMli - An irregular expansion of the postero-superior group of sinuses pretty nearly oop- 

respondiug in situation to the external occipital protuberance, and formed by the coalescence of 

t).e superior longitudinal, straight & occipital sinuses, which pour their blood into it, and of the 

lateral sinuses, which convey the blood from the torcular to the internal jugular reins. 

Cavernous Sinuses - ^wo large but short sinuses, extending on either side of sella turcica from sphe- 
noidal tissure to apex of petrous portion of temporal bone, and communicating with eaoh other 
through circular & transverse sinuses, and with the lateral sinuses through the superior & inferior 
petrosal. Their cavity is intersected by numerous fibrous bands ft small vessels; henoe their 
name. Against their inner wall, separated from the blood by the lining membrane of the sinus;, 
are the cavernous portion of the internal carotid artery, the 6th nerve, ft the carotid ft cavernous 
plexuses of the sympathetic ; in their outer wall lie from above downwards ft from within outward^ 
the 8rd, 4th, ft ophthalmic nerves. They receive the ophtbalmio ft anterior inferior cerebral veins. 

Circular Sinus ^ Placed superficially in ring of dura mater which surrounds pituitary body. Bsoeives 
small veins from this body, adjacent bone, ft dura mater, and communicates on either side with 

the cavernous sinus. Its posterior half is generally larger than the anterior. 

Transverse Sinus * Small ft short. Crosses fore part of basilar groove, connecting cavernous ft inferior 

petrosal sinuses of one side to those of the other; is Sometimes double* 

Superior Petrosal Sinus '- Small, along upper border of petrous portion of temporal bone in anterior 
attached margin of tentorium, connecting lateral ft cavernous sinuses of same side. ReoeiTee 

inferior cerebellar ft inferior lateral cerebral veins. 

Tn fe ri^ T Petrosal Sinus *- Somewhat larger than foregoing. Along groove in petro*ocoip{tal sntnre, 

connecting oavemons sinns to termination of the lateral in Jugular foramen. 
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VEINS of UPPER LIMB-lst Tablet. 



SUPERFICIAL VEINS -An, 

Xadial^ Ant. 6f Post. Ulnar^ 

Median^ 

MaRan O^kaUe^ Median Basilic, 

CefikalU^ Basiiie. 

Rftdiftl - OommenoeB at oaier side of aroh on dortam of hand. Beoeives branobes from 
baok of thumb ft index finger, ascends along front of outer side of fore*arm, 
oommnnioating with median,* and joins at bend of elbow with median oepbalio 

to form the cephalio. 

Anterior Ulnftr - Commences on anterior aspect of wrist & inner side of palm of hand, 
ascends along front of inner side of fore-arm oommanioating with posterior nlnar 
ft median, and, at bend of elbow, joins with posterior nlnar, ft then with median 

basilic, to form the basilic. 

Posterior Uln&r - Commences at inner side of aroh on dorsum of hand, receiving 
vena salTatella from little finger, ascends along back of inuer side of lorearm, and, 
at bend of elbow, joins with anterior nlnar, ft then with median basilic, to form the 

basilic. 

BKediftU - Commences in superficial stmctnres of palm of hand, ascends along middle 
of front of fore*arm communicating with radial ft anterior ulnar, and, after re- 
ceiving a large branch from vensa oomites of brachial, divides at bend of elbow 

into median cephalic ft median basilio. 

BKedian Cephalic - Usually the smaller. Ascends in groove betweea biceps ft sup* 
inator longas, lying mainly in front of branches of anterior division of external 

cutaneous nerve, and joins with radial vein to form the cephalic 

BKedian Basilic - tTsually the larger. Ascends in groove between biceps ft pronator 
radii teres, being more or less surrounded by branches of anterior division of 
internal cutaneous nerre, and lying in front of brachial artery, from which it ia 

separated by bicipital or semilunar fascia. 

Oeplialio - Somewhat smaller than basilic. Ascends in groove along outer border of 
biceps and then in interspace between pectoralis major ft deltoid, in which latter 
situation it is accompanied by hnmeral or descending branch of aoromio-thoracio 
artery, and ends in axillary vein between coraooid process ft clavicle, its opening 
being guarded by a pair of valves. It communicates sometimes with external 
jagular or subclavian by a small branch which ascends in front of clavicle. 

Basilic " Somewhat larger than cephalio. Ascends in groove along inner border of 
biceps, pierces deep fascia witu internal oataneous nerve a little below middle of 

arm, and ends in one of the brachial veins or in the axillary. 

K.^-Numerous varieties are observed in the disposition of the veins of the 
bend of the elbow : the median vein with both its terminal branches may be en- 
tirely wai^ting, or^ the vein itself being wanting, its two terminal branches may 

be supplied either by the radial or the anterior ulnar. 
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"VEINS of UPPEB LIMB-2nd Tablet. 



DEEP VEINS 



AooompAny the artoiiet, the yena oomitea being two in nnmber to eftoh arterj^ 

except in the case of axillary & sabclaTian. Thns there are veins i i* 

7\vo Digital. Superficial Palmar^ Ulnar; 
„ Deep Palmar t Radial; 
„ Anterior &* PDsterior Inlerossecnu ; 
„ Brachial; -the interoBaeoaa Teins opening into the nlnar. 

AXILLARY VEIN — Commenoes at lower part of axilla as a continuation of the 
braohials & median basilic. Ascends on inner side of 8rd & 2nd parts of axillary 
artery, and on inner side & somewhat in front of Ist part, increasing greatly in sise 
by receiviog both the branches corresponding to those of the artery, and, near 
its termination, the cephalic Is continued into subclavian opposite outer 
border of Ist rib. Is provided with a pair of valves opposite lower border of 

Bubscapnlarid. 

STTBCLAVIAN VEIN — From outer border of 1st rib to behind sterno-clavicnlar ar. 

ticulatiouy where it joins with internal jugular to form the innominate. It lies 

in succession ; 

BdcWt in fronts 6* to inner side ofsrd fart of artery, resting upon pleura ; 
Below &* in front of 2nd part^ grooving upper surface of ist rib in front oftubef • 
cle/or scalenus anticus, and icing separated from artery by scalenus anticus 
&* phrenic nerve ; - this portion of the vein sometimes rises in the 

root of the neok as hiirh as the artery. 
In front of tst part of the artery behind inner extremity of clavicle^ lying below 

the artery on the right side, crossing it on the left. 

It receives, externally to the scalenus, the external & anterior jagnlar veins, 
and sometimes a small branch from the cephalic. It is usually provided with 

valves about an inch from its termination in the innominato. 
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ASCENDING TRUNKS of FIRST ORDER. 



COMMON ILTAC VEINS — Formed by janotion of external * inteniAl fliMfl opp^ 

Bite saero.vertebral ftrticnlation (ftome authors saj oppoiito 8aoro-IK«s ■ynrhoadr- 
Ofiia). Obliqaelj upwards, the left one more obliquely than the n<;ht, to a little to 
the right side of interrertebral disc between 4th & 6th lumbar rertebro, where thej 

unite to form tbe inferior eara. 

BIOHT COMMON ILIAC — Shorter * less oblique than the left one i lies at firet 

behind & then on outer side of its artery. BeceiYOS 

Tribntary Branches : - liio'lMmbar, k sometimes Lateral Sacral, 

IiKPT COMMON ILIAC — Longer & more oblique than the right one ; lies at firel 

on inner side of its artery, and then passes behind artery of right 

side. Beoeirea 

Tributary Branches: - flw'Zum^r, & sometimes the Lateral &* Middle 

Sacral* - The oommon iliao reins have ne ralves. 



INFERIOR VENA CAVA — Formed by janotion of the two oommon iUacs a little 

to the right side of intervertebral diso between 4th & 6th lumbar rertebrsa. 

Along right side of aorta in front of right lumbar & renal arteries ft right orns of dia- 
phragm, passing in succossion behind attached border of mesentery, transverse por- 
tion of duodouum, pancreas, & portal trunk. 
Through groove or canal in posterior border of liver, where the hepatio Telns open into it. 

Perfurates central or oordiform tendon of diaphragm between its middle & right leaflets. 

Inters fibrous bag of pericardium, becomes invested anteriorly by serous layer of same 
MM, and opens into lower & back part of right auricle near interauricular septnoi, 

its opening being guarded by the Eustachian ralye. Beceirea 

Tributary Branches : - Middle Sacral, Lumbar, Renalt Hepatki Right Spmr* 
mtatie. Suprarenal, ^ Inferior Phremu, the middle aaorai lometiMM 

opening into tke left oommon iliAo. 
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THEIR TRIBUTARY BRANCHES. 



IliO-Lumbar - Open into oommon iliac. 

Lateral Sacral - open either into cominon or Into intomAl illao. 

Middle Sacral ' Open into lefl common iliac or inferior oara. 

liUXnbar - Three or fonr on each Bide. Oorreapond to the lumbar arteries, and oolleot 
the blood by dorsal branches from the mnsoles A integument of the back, and 
by abdominal branches from tbe walls of the abdomen. Round sides of bodies 
of vertebrsD beneath psoas, receiying branches from the spinal plexuses, and 
open into back part of vena cavai the left lumbar reins pass beneath the aorta, 
and are longer than the right ones. The two or three highest usually Join into 
a plexus, from which arises an ascending trunk, the ascending lumbar vein^ which 
forms the most frequent origin of the corresponding vena azyg^s. 

Speimatic - Ascend along front of spermatio oord, forming a branched k con- 
Toluted plexus, the /i>jr»f/0fff^*i»(/^n7fi>; enter abdomen and ooalesoe into two 
branches which run up upon psoas on either side of spermatic artery, the Tcssels 
of the left side passing beneath the si<rmoid flexure of the colon; and open by a 
oommon trunk, on the right side into the inferior cava, on the left side into the 
left renal. - The ovarian vans of th6 female form their pampiniform plexus within 
the broad ligament of the uterus, and communicate freely with the uterine i 
their subsequent course is the same as that of the spermatic veins in the male.* 
Valves are found in the spermatic veins, and occasionally also in the ovarian. 

Benal - L&rgc, short; lie in front of artery. The left vein is the longest, and usnallj 
opens into the inferior vena cava a little lower than the right one; it crosses 
aorta below origin of superior mesenteric artery, and receives the left sperma* 

tic, suprarenal, A inferior phrenio* 

Suprarenal * Open on right side into inferior cava, on left side into renaL 
Inferior Phrenic - Open on right side into inferior oava, on left side into renaL 

Hepatic - Communicate within lobules of liver with lobular branches of portal veia* 
and also indirectly with terminal branches of hepatio artery (Kieman), ui2 
form in succession tlie intralobular ft snblobular veins, and the hepatio velnf 
proper (Y. Structure of the Liver). These latter form three trunks destitnte of 
Talves, and open into the inferior oava whilst that vessel is contained in the 

groove in posterior border of UTtr. 
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VEINS of LOWER LIMB-lst Tablet. 



SXTPERFIdAL VEINS. 



2SZTXSRNAL or SHORT SAPHENOUS -^ ThoBmaUer; oommenoes at outer 
Bide of arob on dortnm of foot. Aooompanies external or ahort eaphenons 
nerve behind enter malleolus, along enter border o^ A over, tendo ▲ohillia, 
and between the two heads of gastroonemins; it then perforates deep fascia 
at lower part of popliteal spaoe, and opens into the popliteal. It receives 
nnmerons branohes fW>m baok of leg, and oommnnioates with deep veins on 
dorsnm of foot A behind external malleolns. It is provided with two valves, 

one of which is always fonnd near its termination. 



INTERNAL or LONG SAPHENOUS — The larger ; eommenees at inner 
side of arch on dorsum of foot. Aooompanies long or internal saphenoos nerre 
in front of internal malleolus, along inner side of leg, A behind inner condyle ; 
it then inolines forwards along inner aspect of thigh, and, passing through 
sspbenous opening, terminates in the femoral about an inoh ft a half below 
PoQpart's ligament. It receires numerous cutaneous branohes from leg A 
thigh, (the branohes from inner aspect of thigh frequently unitiBg into one 
large tYunk); and it also receives near its termination, the superficial epigas- 
tric, snpe-ficial oircumftez iliac A superficial external pudie. It ooaBmuni- 
oates with the internal plantar, anterior A posterior tibial, A fanoral, and 
oontains from two to six valves, which valves are nsuallj mote nmmerovs in 

the thif^ thaa in tlie leer* 
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VEINS of LOWEB LIMB-2nd Tablet. 



DEEP VEINS. 



Accompany the arteries, the vensB oomitea being two in nnmber for each artery, 
except in the case of the popliteal, femoral, A external lUao. Thus there 

are veins t « 
Two External^ &* Internal Plantar^ Posterior T^bial^ 6^ Peroneal; 
„ Dorsa/is Pedis^ <Sy* Anterior Tibial. 

POPXjIT£AIj vein — Formed by jacction of venes oomit^s of anterior ft poster- 
ior tibial. Is first superficial h internal to the artery, and then snper. 
ficial 9l external to it. Beceires the external or short saphenons vein in 
addition to the veins corresponding to the branches of the popliteal artery. 

Its valves are nsnally fonr in number. 

FEMORAL VEIN — Posterior & extemalto the artery In Hunter's canal, bst 
gets progressively to its inner side by time it reaches Ponparl's ligement. 
Receives the long or internal saphenons vein, and the branches corres. 
ponding to those of the femoral artery, except the superficial epigastric, 
superficial circumflex iliac, & superficial external padic, which latter 
branches open into the internal saphenoua. Has usually four or five valves. 

EXTERNAL ILIAC VEIN —Vein of leftside lies altogether on inner side of its 
artery; vein of right side is first internal to its artery, & then posterior 
to it. - Beceives epigastric & circumflex iliao veins, and joins with internal 
iliac opposite sacro-iliac synchondrosiB to form the common iliac. Has no 

valvts, 
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VEINS of the PELVIS. 



Are the internal iliaofl and their hranohefi, whieh branches corretpond to the branohee of 

the internal iliao arteries, the nmbilioal arteries ezoepted* 

INTKBN AL ILIAO VEIN — I> internal ft posterior to its artery, ezoept taperiorlj ft on the 

right side, where it becomes posterior to it. Joins with external iliao opposite 

•acro-Uiac synchondrosis to form common iliac. - Beoeiyes: 

ViflOeral Branches --Porm plexuses remarkable for their large size, their flneqnent ana- 
stomoses, ft the number of ralves they oontcdn. These plexuses are the : 

H^MOBBHOiDAL - Surrounds lower end of rectum, and forms an important 

communication between general ft portal systems of Toins, for from it 

arise the superior, middle, ft inferior hemorrhoidal reins, whioh open 

respectirely into inferior mesenteric, internal Uiao, ft pndio. 

Yzsico-Pbostatio - Surrounds neck ft base of bladder ft prostate gland, and 
increases greatly in siie as age adrances. It communicates posteriorly 
with hemorrhoidal plexus, and receives anteriorly the dorsal rein of 
the penis. - This vein runs along groove on dorsum of penis receiving 
veins of glans ft of corpus spongiosum and numerous superficial 
veins, and unites with its fellow near root of penis to form one trunk, 
which trunk perfbrates triangular ligament beneath pubic aroh, and 
divides into two branohea which open into the vesioo- prostatic plexuses. 

UnBiMx - Situated along sides ft superior angles of uterus between layers 
of broad ligament. Seoeives the large veins of uterus (uterine sinuses), 
and communicates freely with the pampiniform plexus of the ovarian 

veins. 

YAftUUL - Surrounds mucous membrane ft erectile structures at orifice of 

^ vagina, and communicates with the vesical ft hemorrhoidal. 

No&*yi8oeral Branches (Obtuxatob, sciatic, pudio, iLio-LnMBAB, latsxal Sacxal, 

Glutbax) - VoUow oourse of corresponding arteries, and do not require 

any special nofeioe. 
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SPINAL VEINS. 



May be diridod into extn-Bpinal or doni-spinal Tdnfl, and into intra-spinal reins or Toint of 

the oord ft its membranML 

SZTBA-SPINAL or DORSI-SPINAL VEINS — Form a dense & oomplioated ne^ 
work whieh snrronnds tbe lamin» A the spinous, iransyerse, & artionlar processes of 
the Tortebm from the atlas to the ooooyz. Posteriorly they receive small branohec 
from the mnsoles & internment behind the spine, and communicate with the intraspinal 
reins by branohes which perforate the ligamenta snbflava. Anteriorlr, afler a^^aln 
oommnnioating with the intraspinal veins throngh the intervertebral roramina, they 
open into the rertebral reins, in the neck, the intercostal reins, in the back, and the 

Inmbar & sacral reins, in the loins ft pelriSw 

INTBA-SPINAL VEINS — if ay be dirided into anterior longitudinal, posterior longitndl. 

nal, ft meniogo-raohidian. - They are not prorided with ralvet. 

Anterior Longitndinal - Two larg^ Irreg^nlar tortuons trunks most developed Ic 
the dorsal ft Inmbar regions, which descend over back of bodies of rertebrn 
along whole length of spine on either side of posterior common ligamoat. They 
oommnnioate with eaoh other opposite each rertebra by a transrerse branch, 
which passes beneath tbe common ligament and receives the rensB basis rerte* 
brsd. Opposite the intervertebral foramina, they communicate with the dorsi* 
spinal reins, and also with the rertebrals, in the neck, the intercostals, in the 
back, and the lumbar ft saoral reins, in the loins ft pelris. 

The vena basis vertebrarum^ or reins of the bodies of the vertebras, are contained 
in large tortuous canals very similar to those found in the diploe of the bonos 
of the skull. They arise from the whole of the periphery of the bodies, where 
they oomoannicate with the small reins which enter through the foramina on 
the anterior surface, and, passing horisontally backwards, they conrerge 
.owards one or two principal trunks which open into the branohes of oommuni- 

cation between the anterior longitudinal reins. 

POBtOXior Lontfittldilial - Somewhat smaller than foregoing, but equally tortuons. 
DescencTalong anterior aspect of laminss, communicating with each other, the 

anterior longitudinal, ft the dorsi-spinal. 

MeniXIgO-ItftOllidiftll " Emerge from the oord chiefly along its postero-median fissure, 
and form a minute plexus which snrronnds the whole of the cord between the 
pia mater ft the arachnoid. Near the base of the skull they unite into two or 
three small trunks, which communicate with tbe rertebral reins, and open into 
the inferior cerebellar. They join with the other veins of tbe spinal canal 
through branohes whioh aooompany the spinal nerves as far as the interver* 

tebral foramina* 



1 
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THE VENiE AZYOOS. 



Golleot the blood from the Intercostal fpaces, and are three in nnmber^ the major, mtnoi , A 

left superior. 

VENA AZTGOS MAJOR, or RIGHT AZYGOS — Commences in the riRht as. 

oending Inmbar vein, or sometimes in a branch from the inferior cara or the 

rii^ht r^nal. 
Through aortic opening of diaphraj^m on right side of thorncio dnot, behind & on 

right side of aorta; -sometimes through ri<;ht cms. 
Along right side of opine in front of right intercostal arteries to Srd dorsal Tertehra* 
Arches forwards over root of right Inng, and opens into superior vena cava jast 

before it enters pericardium. Receives: 
Tributary Branclies : - Nine or ten lower intercostal veins of right side, vena azy:^os 

minor, several small asophageal, mediastinal 6f spinal veifis, the right bronchial, 
sometimes the right superior intercostal, and occasionally the left one» 

VENA i^ZYGOS MINOR, or LEFT LOWER AZYGOS -Arises in left ascend. 

ing lumbar vein, or sometimes in a branch from left renaL 

Perforafes left cms of diaphragm (passes sometimes through aortic opening), and 

ascends along left side Of spine in front of left intercostal arteries to 6th or 7th 

dorsal vertebra. 
Crosses spine behind aorta & thoracic duct, and opens into rena azygos major. 

Receives t 
Tributary Branclies : - Four or fve lower intercostal veins of left side, several small 

mediastinal, cesophageal <b* spinal veins, 

LEFT UPPER AZYGOS ^ Becelyes the blood from those left intercostal yeins, usually 

two or three in number, which are situated between the intercostal veins that 
open into the left lower azygos and those that open into the left superior ii.t^'r. 
costal. It therefore varies greatly in size, diminishing as these latter veins in- 
crease, & vice versa ; often it does not exist at all, or one or more of the 5th, 6th, 
& 7th lefb intercosal veins may merely open directly into the vena azygos major. 
When there is a distinct left upper ozygos, it opens either into the azygos major, 
or into the left lower azygos. -< A few imperfect valves are found in the main 

AsygoB vein; distinct valves are found in the intercostal veins. 
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FOBTAL SYSTEM. 



PORTAL TRUNK *— * Formed hj jnnotion of splenic ft siiperior meaenterio reina behind upper 

border of bead of pancreai. 

Upwards & io the right in right or free border of lesser or gastro-hepatio omentatn, 
lying between & behind hepatio artery A bile dnot, in front of foramen of Winslow. 
Expands near right extremity of transverse fissure of lirer into the simus of the portal 
vein, and divides into right branoh, the larger k shorter, and left branoh, the 
smaller & longer; whioh branches ramify in portal oanals with branches of hepatic 
artery, bile dacts, deep lymphatics, & nerves. (For distribution of portal vein 
in the liver and its continuation into the hepatic veins, vide Structure of 

Liver). - Receives veins* 
Gastric 6* Cystic - The former runs from oardia to pylorus ; the latter 

frequently opens into right branch of portal vein. 

SpleniO Vein ~ Arises by five or six branches of considerable sise, whioh emerge from 

hilum of spleen and join to form one large trunk, which trank takes a straight 

course from left to right behind upper border of pancreas, below splenic 

artery, and, at upper border of right extremity or head of pancreas, joins 

with superior mesenterio to form the poiiral trunk. Receives veins t 

Inferior Mesenteric (Tide below), Vasa Brevia, Left GastrO'Epipioie, 

Pancreatic 6f* PancreaticO'Duodenai, 

Superior Mesenteric Vein - Arises from area of distribution of superior mesenteric 

artery, (small intestine, coacum, ascending portion ft right half of trans- 
verse portion of colon), its branches corresponding to those of the artery. 
Its trunk lies to the right ft a little in front of the artery, and passes with 
it in front of transverse portion of duodenum ft behind pancreas, and, at upper 
border of head of pancreas, joins with splenic vein to form the portal trunk. 

Inferior Mesenterio Vein - Arises from area of distribution of inferior mesen- 
terio artery (upper part of rectum, sigmoid flexure, descending 
portion ft loft half of transverse portion of colon), - its superior 
hsemorrhoidal branoh anastomosing with the middle ft inferior hsbmor- 
rhoidal branches of the internal iliac ft pudio, and thus establishing 
an important com muni cation between the portal ft general venous 
systems, which communication is supplemented, according to 
Kieman, by communications between the right renal vein ft the veins 
of the ascending colon ft duodenum, and by communications in the 
coronary ligament of the liver between the phrenic ft the superficial 
branches of the portal vein. Ascends beneath peritoneum and 
behind transverse portion of duodenum ft panoreaSy and opens into 

•ploaio. 
The portal a/stem oontaimi no Talvet. 
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TH£ MAIN TRUNKS AND THEIR TBIBUTABIES. 



EXTERNAL JUGULAR- 

TEMFOBAL, INTEBNAL HAXILLABT, & POSTEBIOB AUBICULAB, 

SUPBASOAPULAB, 

TBANSYEBSALIS COLLI, 

POSTEBIOB EXTEBNAL JUQULAB, 

OCCIPITAL (Sometimes). 

INTERNAL JUGULAR. 

OCCIPITAL (Uanally). 
PACLflLL, 
LINGUAL, 
PHABYNGEAL, 
SUPEBIOB THYBOID, 
INPBRIOB THYROID. 

RIGHT INNOMINATE. 

BIGHT LYMPHATIC DUCT, 
TEBTEBRAL, 
INTEBNAL MAHMABY, 
INFEBIOB THYBOID, 
SUPERIOR INTERCOSTAL. 

LEFT INNOMINATE. 

THORACIC DUCT, 

VEBTEBBAL, 

INTEBNAL MAMMABY, 

INFEBIOB THYBOID, 

SUPEBIOB INTEBC08TAL, 

THYMIC & PEBICABDLAO (SomeUmet). 

SUPERIOR CAVA. 

YBNA AZYGOS MAJOR, 

PSBICABDIAC. 

MEDIASTINAL. 

RIGHT COMMON ILIAC. 

ILICLUMBAB, 

LATEBAL SACBAL (Sometimes*). 

LEFT COMMON ILIAC. 

ILIO-LUMBAB, 

LATEBAL SACBAL (Sometimes*), 

MIDDLE SACBAL (Usually). 

INFERIOR CAVA. 

MIDDLE SACBAL (Sometimes), 

LUHBAB, 

RENAL, 

HEPATIC, 

BIGHT SPEBMATIC, 

BIGHT SUPBABENAIi, 

INFEBIOB PHBENIC. 

• At other times these yeins open into the internal IB 



THE LYMPHATICS 
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THE THOBAOIO & RIGHT LYMPHATIC DUCTS. 



THORACIC DUCT — OommBBOn In raoeptwiDlnin ahyli, piWM tbrongh kortia opening of 
di»pbrB[;m, and thaa asconda In front of iplne as hljth u lib donfti Tsrtebraf 'jiQil 
bafaind oiBopbagaa. botwesn aorta A vena aijgoa major. Tt than iDolinei to tba lafl, 
k&d nsoenda Brat bahiad aroh of aorta and (hen bebfnd firit portion of laboIaTiaa 
artery of left aidc) aud finally, opposiCs oppar border of 7th oerrioal Tertebra,it arohu 
forwards above ptenra A in Tront of loaleniis aoticai, and opans Into angle of jnnotion 
batwaen lad intarnal Jngalar i sabolaTJan Teina, iti opaatng bainR yarded hj • pair 
of TBlTai, II ia cotnawhat tortnona in its aonTia, oonitrioted at tntarraU on MMonot 
of the valval It oontaioij of the aiza of a gooie-qnlll at iu oommanoament, aomavhat 
nbrrawar in tbe tborai, *gain enlarged nt the root of the nack. Sometimea 
it bifareatea, iH left diriaion taking the nmal oonrn, ita right diriiton JoiniDg 
tba right Ijmpbatic daot. - It ia tbe oommon Innk of all the Irmpbatioa of the body, 
axMpt thoaa of tba right aida «r tba head, nook, & thorax, n^ht npper limb, right 
long, right aide of the haart, it part of the oonrex rarfaoo of tbo lirar. 

Beoeptaoolnm OllyU - la a dilatation of tbe aommonoement of tba thoraoio dnot, 

wbloh liei in IW>ot of the Snd Ivmbar rertebra, behind 4 to right aide of tba 

aorta, and betwaan it and the vena aiygoa mi^or ft tbe right onu or ths 

diaphragm. It reoaiTBi tbe tmnki of the laotaal vaaaela, and foar or five 

targa tronka from the lumbar Ijmpbatlb glanda. 

mOHT LYMPH&TIO DUCT — la a abort tblok tmnk from haK an inch m an inaa in 
Icnijth and uf abaat a. tine or a line & a half in diameter, vhiob oolleota tba lymph 
from tbo riglit Bido of tbo head, Daok, A thorai, right npper limb, right Inog, right 
aide of tbo hoart, Ji part oftbeoonTeE anrfaoaof tbe Urer. It opena into tbo angle 
ot JnninioD between ibo right laterQal jngalar A rigbl aubolarian reiua, ita opening 
being gnarded by a piair of ralTea. 




197 



IjYMPHATIGS of the HEAD & NECE. 



VESSELS — Are snperfioial ft deep. 

Superficial Vessels 

Of THS Cranium - DiTided into t 

Frontal - Aooompany frontal artery to Inner oanthni. 

Temporcd - Accompany anterior & poaterior diyisions and tmnk of temporal 

artery, poBs throagh parotid glands, and open into deep glands of ntok. 

Poiterior Auricular - Aooompany posterior auricular artery to glands near upper 

end of sterno-mastoid. 
Occipital - Aooompany oooipif a1 artery ft its branches to glands at back of head. 

Of THS Facb - Conyerge from inner oanthus, nose, eyelids, ft lips, some of them 
passing through glands on surface of buccinator, and open into submaxillary 

glands beneath angle ft body of Jaw. 
Of THE Nick - Gross sterno-mastoid towards glands along its posterior border; some 

pass beneath the muscle and open into deep glands of neck. 

Deep Vessels 

Of THB Cbavium - Divided into : 

Meningeal - Accompany meningeal Tessels through foramina at base of skull, and 

open into deep cervical glands. 

Cerebral - Lie between arachnoid ft pia mater, and in ohoroid plexuses of lateral 

ft 8rd ventricles ; accompany carotid ft vertebral arteries through foramina 

in base of skull, and open into deep glands of neck. 

Of THE Face - The lymphatics of the muscles of the face, and those of the mucous 

membrane of the mouth, nose, ft pharynx, and of the cavity of the eyeball, 

converge towards the parotid, submaxillary, ft deep cervical glands. 

Of THE Neck - All converge towards the chain of glands which accompany the oaro* 

tid vessels. - At the lower part of the neck, after receiving the saperOoial 

lymphatics, ft some of the lymphatics from the thorax, they unite into a single 

trunk, which opens on the left side into the thoraoio duct, on the right side 

into the right lympbatio duct. 

OL ANDS — Are superficial ft deepw 

Superficial Glands - Are the occipital ^ posterior auricular^ which He at the back of the 

head ft behind the ear, and receive the occipital ft posterior auricular lym- 
phatics; the superfidal paroUdfirhio)! receive part of the temporal vessels; the 
buccal f which lie on the sarface of the buccinator in the course of the facial 
lymphatics ; the submaxillary^ which lie beneath the angle ft the body of the 
jaw and receive all the saperfioial ft many of the deep lymphatics of the face, 
a'nd some of the efferent lymphatics from the posterior aurioular glands; aod 
finally the superficial cervical^ which lie in the course of the external jogular 
vein ft along lower part of posterior border of sterno-mastoid, where they 
communicate with the axillary glands ; they receive the superficial lympha* 
tics of the neck ft most of the efferent vessels of the occipital ft posterior 

aurioular glands. 

Deep Olands * Are the deep parotid ^iMidM^ which lie in the substanoe of the parotid, and 

the ohaiQ of <Uep cervical glands^ whioh accompany the carotid veasels. 
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LYMPHATICS of the THORAX. 



PARIETAL LYMPHATICS — Are raperfioial ft deep. 

Superficial - Pm> from witbin oaiwardt orer the peetoraliB major, in front, orer tbe 
trapesius ft latissimiis dorsi, behind, and oonyerge towards the azillarj glanda. 
The lymphatioa from the mamma pass through a ohatn of small glands along lower 
border of peotoralis major, whtoh glands oommnnicate soperiorly with the azillarj. 

Doop - Are the interoostals, internal mammary ft diaphragmatto yessels, with the cor- 
responding and the anterior ft posterior mediastinal glands. 

JThe intercostal lymphatics aooompany the interoostal yessels, reoeiying the lym* 
phatios from the interoostal masoles ft pleura, and Trom the spinal canal ft the 
mnsoles behind the spine, and, after passing through the intercostal glands, they 
open into the thoracic duct. The intercostal glands are small, yariable in number, 
and situated, most of them, beneath the plenra near the oosto*yertebral artionla- 
tiosB, some between the two planes of interoostal muscles. 

The internal mammary lymphatics arise in the epigastric portion of the abdomi- 
nal parieties. They acoompany the superior epigastric yessels, ascend between 
the anterior fibres of the diaphragm, and accompany the internal mammary yessels, 
communioating with the interoostal lymphatics and passing through the internal 
mammary glands ; they then open, on the left side, into the thoracic duct, on the 
right side into, the right lymphatic duct. Tho internal mammary ^;lands hxe small, 
yariable in n amber, and situated at the anterior extremity of each interoostal space 
by side of the internal mammary yosaels. 

The diaphragmatic lymphatics follow the course of the phrenic yessels, and open, 
some into the anterior mediastinal ft internal mammary glands, some into the 
interoostal ft posterior mediastinal glands. 

The anterior mediastinal glands lie, some of them upon the diaphragm in front 
of the pericardium, others round the large yessels at the base of the heart | they 
communicate with the internal mammary glands, and receiye many of the lym- 
phatics of the diaphragm ft of the conyex surface of the liyer. 

The posterior mediastinal glands form a continuous chain by the side of the aorta 
ft oesophagus I they communicate with the intercostal, lumbar, ft deep oeryical 
glands, and reoeiye the lymphatics from the oesophagus ft surrounding stmoturea. 

YISOBBAL LYMPHATICS - Belong to the 

Lungs A Bronchi - The lymphatics of the lung are soperfloial ft deep. The former 
arise in a minute plexus beneath the plenra ; the latter accompany the blood-yeasels 
ft bronchi. They all conyerge towards the bronchial glands. The bronchial glastds 
lie, the larger ones, round the bifurcation of the trachea ft the bronchi, the smaller 
ones, in the root of the lung, and round the larger bronchial tubes to some distance 
within the substance of the organ. Their colour darkens as age adyanoes, and they 
are dark brown in the ' adult, black in the aged^ Their efferent yessels trayersa 
the tracheal, oesophageal ft' posterior mediastinal glands, and open into the 
thoracic duct on the left side, into the right lymphatic duct on the right side. 

Heart - The lymphatics of the heart arise, the saperfioial ones, beneath the pericardium, 
the deep ones beneath the endocardium. They conyerge towards two different 
trunks. The trunk from the right side of the heart crosses the root of the aorta, 
ascends along the right side of the trachea and opens into the right lymphatic duct i 
the trunk from the left side ascends along the pulmonary artery, and, after passing 
tbroDgh some of the mediastinal glands, opens into the thoracic duct. 

GBsopliagUS - The lymphatics of the oesophagus trayerse the posterior mediastinal 
glands, communicate with those of the lung, and open into the thoracic duot. 

Thymus Gland - The lymphatics of the thymus gland arise from its potfterior ftspeot^ 
and open separately into the internal jugular yeins. 
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liYMPHATICS of the UPPER UMB. 



VESSELS. 



Suporfloial - Arise from akin of hand. Bna along ridei of fingera, chiefly on dorsal 

aspocfe, and asoend along forearm dividing intot 

ImfBR Sbt - The more nnmerons. Acoompanj ulnar yeins, and, at bend of elbow 
reoeiTe gpreater part of following set and open into superfioial glandi^ 
when snoh glands exist; they then aooompany basillo yein and open into 

axillary glands. 

OuTSB Set - The less numerons. Aooompany radial vein to bend of elbow, where 

greater part Join foregoing ; the rest aooompany oephalio yein, some 

crossing biceps obliquely to end in axillary glands, others oonttnning 

between peotoralis major & deltoid to end in subolayfan glands. 

Deep * Aooompany radial, nluar, A interosseons arterle^ passing through glands oooa- 
sionally found along these arteries, and commnnioating at interyals with super- 
ficial lymphatics, ^hey then pass through glands on inner side of braohial 
artery, and through axillary & subclayian glands, and open, on left side into 

thoracio duct, on right side into right lymphatic duct. 



GLANDS. 



Superfioial * l^ot constant} occasionally two or three small ones at bend of elbow, 

and one or two just aboye inner condyle. 
Deep - Hay be diyided intot 

B^iAL I . 1^^^ constant. Oocarioilally two or three small ones along oorrespondiBg 
XJufAa { arteries. 

Bbachtal - Form a chain of small glands along inner side of artery* 
AxiLLABT - Ten or twelyo, much larger. Lie s - 

/. Round axiilary vessels^ - reoelye lyipphatics of upper limbi 

2, Ahmg l&wer border ofpecioralis major^ - reoeiye lymphatics from firont of chest 

9t mamma; 

^. Along lower border (f teres major &* laHsHmm dorsi^ - reoeiye lymphatics from 

integament of back. 

SuBOiAyiAH * Two or three, beneath clayidei oonneot axillary glands to deep glands 

of neck. 
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LYMPHATICS of the ABDOMEN. 



PARIETAL LYMPHATICS — Those of the bypo^astrio, Inmbar, A epigMirlo regions 
aooompany reapeotiTely : - L the epigastric ^ ciratmJUx iliac Tessels, and open, the anper- 
fioial ones into the anperior or abdominal gronp of ingninal lymphatio glands, the deep 
ones into external iiiao glands ; - 2. the superior epigastric yessels, and join with the 
lymphaticfl of the thorax ; - 3* the lumbar ^ ilio4umbar yessels, and open into the lam- 
bar glands. 

VISCERAL LYMPHATICS — Those of the 

Illt68tixie - Are snperfioial & deep, the former ranning longitndinally beneath the peri- 
toneom, the latter oironlarly in the sabmnoons tissne. The lymphatics of the 
small intestine or laoteals open into the mesenteric glands^ wbich glands yary in 
nnmber from a hundred to a hundred & fifiy, and in size from that of a pea to 
that of a small almond, and are largest & moat nnmerons near the dnodennm 
9t near the ilio-coeoal yalye. The lymphatios 'of the large intestine are less 
nnmerons; they pass through the glands fonnd in the meso-oolon along the 
arohes formed by the oolio arteries, and tbey then open, those of the ccDonm, 
ascending & transverse colon, into the mesenterio glands, those of the desoend- 

ing colon & sigmoid fljzure, into the Inmbar glands. 

StOUXftCll " Are snperfioial & deep, the former arising beneath the peritoneum, the latter 

in the sabmnoons ooat. They aooompany the gastric & gastro-epiploic yessels 9i 

the yasa brevia, and open into the pyloric & splenic glands, and some of them 

into one of the laoteals preyioas to its termination in the thoracic dnot. 

Liver - Are snperficial & deep. 

SUPBR7ICIAL Ltkphatics - Those of the 

Upper Surface - Form four groups as follows x - 1. Some wind round 
anterior border of liyer, and join lymphatios of nuder surface. 2. Some 
asoend in suspensory ligament, perforate diaphragm, and open into an* 
terior mediastinal glands. - 8. Some pass to the left, perforate diaphragni« 
and open into anterior mediastinal glands. - 4. Some pass to the right, 
and either perforate diaphragm to enter anterior mediastloal glands, 
or cross right eras of diaphragm and open directly into thoracic duct. 
Under Surface - Form three groups as follows : - 1. Those surround^ 
ing the gall-bladder accompany the hepatic yessels, and open into the 
glands along lesser curyature of stomach. - 2. Those on the right 
side of the gall-bladder enter the lumbar glands. - 3. Those on the left 
side of the gall-bladder open iuto the glands along lesser cnnrature of 

stomach & ioto the oesophageal glands. 

Bbxp Lymphatics - Accompany the hepatio artery, bile duct, & portal yein in the 

portal canals, and, emerging at the transyerse fissure, either join one of 

the lacteal yessels preyioas to its termination in the thoracio duot or open 

into the glands along the lesser curyature of stomach h behind the 

pancreas. 
Spleen - Are snperfioial 9t deep. They pass through some small glands at the hilnm, 

receiye the lymphatics of the pancreas, and open into the thoracic duct. 

Kidney - Are superficial h deep. Seceiye the lymphatics from the suprarenal capsule 4 
' ureter, and open into the lambar glands. 
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LYMPHATICS of the PELVIS. 



OL AMDS — Are the 

ESzternal IliaO * Form nn nninterrnpted chain round the external iliao Tesiels, three 

or fonr of them lying round the commenoement of these Tessela jast behind 

Ponpart's ligament. Thev receive all the lymphatics of the lower limb, except 

the gluteal & the sciatic; their efferent yeasels open into the Inmbar glands. 

Internal Iliac - Barronnd the internal iliao yessels; and receive the gluteal & 

sciatic lymphatics, & the lymphatics from the peWic viscera. 

Sacral - ^^ on the anterior aspect of the sacrum within or sometimes externally to 
the meso-rectnm, in the coarse more particularly of the rectal lymphatics. 

Lnxnbar - Larpre & numerous. Lie in front of lumbar vortebrsa, round common iliac 
vessels, aorta A vena cava, and receive the efferent vessels of all the forocfoing 
glands, that is to say, the united trunks of the lower limb & pelvis; their inorent 
vessels unite into fonr or five large trunks which, with the laoteals, open into the 

receptaoulum chyli. 

VESSELS — Those of the 

Bladder - Arise from its whole extent. They run mainly beneath the peritoneum on 
its posterior surface, and, after passing through a few small glands in that sitna* 
tion, they join with the lymphatics of the vesioulss seminales &. prostate, and open 

into the internal ilLio glands. 

Rectum -Are large & numerous. They pass through a few small glands on the 
outer surface of the organ & in the meso.rectum, and then ascend through the 

sacral to the lumbar glands. 

Uterus & Vagina - May be divided into supeifioial & deep. Those from the cervix 
uteri & vagina open into the sacral & internal iliac glands. Those from the 
body & fundus of the uterus pass outwards within the broad ligameut^ receive 
the lymphatics from the ovaries & Fallopian tabes, and ascend with the ovarian 
vessels to open into the lumbar glands ; they are small in the uoimpregnated 

state of the uterus, but they enlarge greatly during gestation. 

Testicle - May be divided into superficial, arising beneath the tunica va^i^inalis, 
and deep, arising from the body of the organ & the epididymis; they form several 
large trunks which accompany the spermatic vessels along the cord & into the 

abdomen, and open into the Inmbar glands* 

Fenis & Labia - Their deep lymphatics accompany the internal pudic vessels, and 

open intg the internal iliao glaudst 
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LYMPHATICS of the LOWER LI 



at 



VESSELS — Are Bvperfidal & deep. 

Superlloial - Arise from skin of foot^ ohiefly on dorsal aspeot, and asoftid vpon leff, 

dividing intot 

Imnsr Bit - The larger ft more nnmeroas. Asoend tome in front of ift some behind 

internal malleolns, aooompanj internal saphenous Tein along inner 

side of leg, behind inner condyle, ft along inner aspeot of thi>h, and opeu 

into the inferior or femoral group of inguinal Ijmpbatio glands. 

OuTBS Sbt - Smollor ft less numeroas. Some of them pass upwards ft inwards 
over front of leg, and, crossing the tibia, open into the inner set. Others 
ascend behind external malleolus with external or short saphenous Tein, 
accompany that vein along back of leg, and open into the popliteal glands. 

Deep - Accompany the anterior ft posterior tibial & peroneal Tossels, and open into the 
popliteal glands, the efferent Tcssels of which glands accompany the femoral 
▼esselB and open into the deep ingidnal glands. - The deep lymphatics of the 
gluteal ft ischiatic regions accompany the gluteal ft sciatic Tcssels, and open 

into the gluteal ft sctatio glands. 

GLANDS -~ Are superficial ft deep. 

Superfloiftl Inguinal Olands — Nine or ten in number, and diTided Into two groups. 

SuPXEioK OB Abdominal Gboup - The smaller, placed transrersely near Poupart's 
ligament; receiyethe superficial lymphatics of the penis, sorotum (or 

labia), pertnmnm, lower part of tho abdomen, ft buttock. 

briBBiOB OB FxMOBAL Gioup - The larger, yertioally disposed round upper part of 

saphenous yeini reoeiye the superfioi^ lymphatics of the lower limb. 

Their eflbrent vesselB join the deep ing^uinal glands ft the small gland 

whioh is found in the femoral oanaL 

Deep Olands - Are the s 

Amtbbiob Tibial - Not constant ; frequently one or two in front of upper part of 
interosseous membrane by side of anterior tibial artery } reoeiye the an* 

terior Ubial lymphatics. 

PoPLRiAL - Four or five, imbedded in cellular tissue of popliteal space $ recelye 

posterior tibial ft peroneal lymphatics, and the lymphatics whioh aooom« 

pany the external saphenous Tein. 

Dbbp IirouiMAL - A few small glands accompany the femoral Teasels, and oom* 

municate with the superficial inguinal glands through the saphenous 

opening of the fascia lata. 

Glutbal ft Sciatic - Lie opposite great saoro^uuatio foramen, the former above, the 

latter below the pyriformis muscle} they reoeiye the corresponding 

lymphatio Tcssels, and their efferent Tesiehi open into the internal iliac 

gluida 



THE NERVE CENTRES. 
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COVEBINGS of the BBAIN & COBD-lst Tablet. 



The immediate coTerlngi of both are three in number, and though pr e e o nting marked differ- 

ences, they bear the aame names, dura maler, anuknoid ^/rVi mater • 

THE DURA MATER — Xb a thiok, dense, fibrous membrane, whioh is lined internally 

by the parietal layer of the araohnoid. 

Dura Mater of the Brain - Forms the internal periosteum of the skall i it is pro- 
longed round all the cranial nerves, blending with their sheaths and becoming 
at their point of exit continuous with the perioranium ; it is also prolonged into 
the urbit. 

Its outer surface is rough ft fibrillated ; it is most adherent opposite the sutures at 
the base of the skull, and presents superiorly numerous glandulss Pacohionii. 

Its inner surface is smooth; it sends three processes inwards, the falx cerebri tai^ 
the tentorium kfalx cereM/i, in the attached margins of whioh processes are re- 
peotively opntained the superior longitudinal, the lateral A superior petroeal, ft 
the occipital sinuses, the falx cerebri having also the inferior longitudinal sinus 
in its frep margin. 

Its arteries are derived from the middle ft small meningeal, and from the meningeal 
branches of the anterior ft posterior ethmoidal, internal carotid, asoending pharyn- 
geal, occipital ft vertebral, which arteries however supply principally the bones 
of the skull. Its veins, with the exception of the two which accompany the middle 
meuingeal, join with the diploic veins and open into the sinuses. - Its nerves are 
small branches from the fourth cranial nerve, the Gasserian ganglion, the ophthal- 
mic branch of the fifth, the eighth, ft the sympathetic. 

Dura Mater of tlie Cord - BifTers from that of the brain in that it does not form the 
internal periosteum of the bodies ft laminsd of the vertebra, which periosteam is a 
distinct fibrous membrane separated from the dura mater by loose areolar tissue 
ft by a plexus of veins, in that it sends no prolongations inwards, contains no 
sinuses, and forms, especially in the cervical ft lumbar regions, but a loose sheath 
round the cord and the roots of the spinal nerves. 

It is attached superiorly to the circumference of the foramen magnum, and anteriorly 
it is slightly adherent along its whole length to the posterior common ligament 
of the spine. 

Laterally when viewed from within, it is seen to give attachment to the processes of 
the ligamentum denticnlatum, and to present a double series of foramina for the 
passage of the anterior ft posterior roots of the nerves; when viewed from without 
it is seen to form a separate sheath to the roots of the nerves as far as their point 
of j a notion, and then to be continued upon the nerves, forming part of their 
neurilemma. 

Opposite the termination of the cord it blends with the pia mater to form the ligamen- 
tum oentrale, which passes down to the back of the coccyx, and whioh, in its upper 
part,^contains the filiform prolongation of the grey matter of the oord termed the 
filnm terminale. 
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COVEBINGS of the BBAIN & COBD— 2nd Tablet. 



THE ARACHNOID 

» 

1m a serons membrane of which the parietal layer lines the dnra mater with a layer of squamous 
epithelial oelle, while the vitceral layer sarrounds the brain & cord, from which it is sepa- 
rated by the snbaraohnoidean space. 

Visceral Layer of the Arachnoid of the Brain — On the npper surface of the 

hemispheres it is thin & transparent, and passes over the conTolntions without 
dipping into the sulci, > At the base of the brain it is thicker and slightly opaque. 
Crossing from side to side between the two temporo-sphenoidal lobes and between tho 
two hemispheres of the cerebellum & the xneduUa oblongata, it bounds inferiorly the 
anterior &* posterior subarachnotdean spaces. 
It is reflected round the cranial nerves in the shape of loose sheaths as far as their point 
of exit from the sknll, where it becomes continuous with the parietal layer. 

Visceral layer of the Arachnoid of the Cord — Forms, especially in the lower part> 

but a loose sheath round the oord h, the roots of the nerves. 
This sheath is single round the two roots of each spinal nerve, and is continued as far as 
their exit from the dura mater; the arachnoid is also reflected over the processes of 
the ligamentum dentioulatum. 

THE SUBARAGHNOIDEAN SPACE 

Ifl comprised between the pia mater & the visceral layer of the arachnoid, and contains 
the oerebro-spinal fluid. It usually communicates with the general ventricular cavity 
of the brain by an opening in the layer of pia mater which bounds the fourth veutriclo 
inferiorly. 

It is narrow on the surface of the hemispheres, but is greatly expanded both at the base 
of the brain in the situation of the anterior h posterior snbaraohnoidean spaces, and 
also round the spinal cord. 

It is crossed by numerous fibrous bands in the situation of the base of the brain and at 
the upper part of the back of the cord, and is partly subdivided by an incomplete 
membranous septum' which connects the arachnoid with the pia mater opposite the 
posterior median fissure. 
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COVEBINaS of the BRAIN & COBJ> - 3rd Tablet. 

THE PIA MATEB 

On tbe oerebnun ft oerebellnm the pia maier is a delicate areolar membrane, Tory thin A 
▼aaoular. It ib thicki densei and bnt slightly Tasonlari on the pons, the omra cerebri ft the 
cord. 

It ifl everywhere intimately adherent to the nervone Bubstanoef it dips down between the 
oonTolntionfl of the oerebmm and the Iamin» of the oerebellnm, and paBsee into the ante- 
rior and posterior median fiastiree of the oord; it is prolonged npon the nenres and their 
roots. 

The pia mater of the brain penetrates into the yentrioular oayities through the transverse 
fissnre, and forms the velnm interpositnm and the choroid plezoses. - It nsnally presents 
an oponing at the lower extremity of the fourth ventricle, by which opening the snbarach- 
noidean space of the brain ft cord communicates with the jrentrioular cavities of the brain. 

The pia- mater of the cord presents anteriorly the linea splendens, a whitish longitudinal fibrous 
band, and laterally, the ligamentum denticulatum. This latter descends along the whole 
length of the side of the cord between the anterior ft the posterior roots of the nerves; its 
outer edge is denticulated; the denticulatlons, about twenty-two in number, cross the 
Bubaraohnoidean space with the arachnoid reflected over them, and become attached to 
the dura mater in the intervals of the successive pairs of spinal nerves. The first dention- 
lation is situated opposite the foramen magnum, between the vertebral artery ft the hypo* 
glossal nerve. — Opposite the termination of the cord the pia mater blonds with the dura 
mater to form the ligamentum oentrale, which latter passes down to tho back of the oocoyx, 
and, in its upper part, contains the filiform prolongation of the grey matter of the cord, 
termed the filum terminale. 
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THE SPINAL COBD 



Xztends from point of deciuisation of anterior pyramids (whioh point oorresponds prett j noarly 
to the npper border of the atlas) to lower border of body of first lumbar ▼ertebr.'i, where it 
terminates in a slender filament, the filnm terminale, whioh desoends for a short distanoo 
into the lig amentum oentrate. 

Is firom 16 to 18 inohes long & slightly flattened from before backwards. Presents two enlarge - 
ments, the oenrioal and the Inmbar. The cervioal. the larger, extends from the third 
cenrioal to the first dorsal vertebra^ and is widest from side to side ; the lumbar, the 
smaller, is situated opposite the last dorsal vertebra, and is widest from before backwards. 

Presents fissures and columns. 

FISSUBES : 

Antsso-Mbdian - wider than the posterior, and penetrates to about one 
third of the thickness of the oord, its depth increasing slightly infer, 
iorly. It contains a well-marked prolongation of the pia mater, and is 
bounded behind by the anterior or white commissure. 

Posteko-Hbdian - Narrower than the anterior. It penetrates to the 
very centre of the cord, is most marked above and below, and contains 
but a very delicate process of pia mater. It is bounded in front by the 
posterior or grey commissure. 

Amtebo-Latebal (Sccallbd) -' Consist simply of a linear series of forat 
mina corresponding to the points of emergence of the anterior roots of 
the spinal nerves. 

Postbbo-Latbral - Correspond to the line of attachment of the posterior 
roots, and lead down to the grey matter. 

Postebo-Iiitbbicbdiaby (Hirschfeldt, Sappey) - Two delicate longitudinal 
fhrrows situated on either side of the postero-median fissure and most 
marked in the cervical region. 

COLUMNS " Are demarcated by the fissures, ana are termed 

Ajitbbiob, Latebai, PoflTEBioB AND PosTBBO- MEDIAN - The two' formci 
being usually joined under the name of antero-lateral, and the postero* 
median being usually included in the posterior. 

Gives off 81 oairs of nervea. 
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STBUCTXmE of the SPINAL COBD-lst Tablet. 

Fresents for examination the grey d( the white matter and the neuroglia. 

GBBT MATTER. 

Its Arrangement - internal. Host abundant in the enlargements & in the lumbar 
region, and exists alone towards lower end of oord ; leMt abundant in the dorsal 
region. Disposed in a series of superimposed masses or segments, whioh form the 
nuclei of origin of the spinal nerves (Stilling). In the greater part of the oord it 
presents on a transverse section two anteriorly converging orescentio masses, con« 
vex internally & joined by a transverse band, and offers therefore for description : 
Anterior Cobnua - Short & thick, dentated at their extremity. Pass forwards & 

outwards towards antero-lateral fissure. 

Posterior Gornua - Long & narrow; longest in the cervical region, narrowest in the 

dorsal, rather thicker in the lumbar. Pass backwards & outwards to very 

near posterior lateral fissure. Their extremity is somewhat enlarged, and 

presents superficially the substantia gdatinosa, a modification of the grey 

matter whioh is slightly transparent. 

Posterior or Gret Commissure > Lies behind the anterior or white commissure, a 

little in front of the centre of the cord. It contains the central canal of 

the cord, which canal is about l-lOOth of an inch in diameter, is lined with 

columnar ciliated epithelium, and opens superiorly into the oavity of the 

4th ventricle. 

To the foregoing parts the two following have been added by the in- 
vestigations of Mr. Lookhart Clarke : - 

Lateral Intermediate Tbact - Projects outwards from the concavity of the crescent 
opposite the grey commissure. Extends along the oord from upper part of 
cervical region to upper part of lumbar, being interrupted however at 

lower part of neck ; is largest in the dorsal region. 

Posterior Yesicular Tract -Lies in, and partly fills up, the recess between the 

grey commissure & the posterior oornu. Extends from middle of cervical 

region to lower part of lumbar, and increases in size in the cervical b the 

* lumbar swellings. 
Towards the lower part of the oord the g^ey matter is collected into 

a central crucial or indented mass. 

Its Btraetnre -* Consists of nerve-oells, whioh are of two kinds, the large & the small, 

and whioh are more or less intermixed with nerve-fibres & neuroglia. 

Large Nerve-Cells - From l-200th to l-400th of an inch. Most abundant in the 
anterior comua, where they are disposed in an inner & an outer group. 
Kather less abundant & smaller posteriorly, where they are mainly collected 

in the posterior vesicular tracts. 

Small Nerve-Cells -Average from I-600th to l-1200th of an inch; some are said to 

be as small as l-3000th of an inob, but many of these very small cells are 

now believed to belong to the neuroglia. The small cells are scattered 

throughout the whole of the grey matter, but are principally collected in 

the substantia gelatinosa h the lateral intermediate tract. 

WHIT£ MATTER — External ; entirely surrounds the grey matter, except in the situation 

of the posterior or grey commissure. Deficient at the lower end of the oord ; 
steadily increases in quantity from below upwards. - In structure it consists of 
neuroglia A of nerve^fibres of various sizes, the course of which fibres will be ex- 
amined in the two following Tablets. 

MJBUKOOLIA — l^^o neuroglia or connective tissue is very abundant, especially in the posterior 

comua of the grey matter, and in the immediate vicinity of the central canal. 
It forms a delicate network sometimes difficult to distinguish from the nervous 
* substance itself, in which network are seen here and there, both free nuclei 
and also, according to Kolliker, a few nucleated cells with numerous ramifying 
prooesses. On the inner aspect of the posterior columns it forms, with a few 

delicate nerve-fibres, the two cuneiform bands pf GoU^ 
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STRUCTURE of the SPINAL CORD-2nd Tablet. 



WHITE FIBRES 



Are the fibres of the roots of the nerres and the proper fibres of the white oolamns^ 

which latter are to a great extent the continnation of the for^or after they 

have entered into and again emerged from the g^y matter. 

FIBRES OF THE ROOTS OF THE NERVES. 

Fibres of Anterior Roots - Cross antero-lateral oolamns horisontally & 
in dlBtinct bandies to anterior oornn of grey matter, and divide into 

three sets 

Iknbr Sbt "Through large cells of inner group, and then through anterior or 
white commissare to anterior & lateral columns of opposite side. 

Middle Set - Radiate through the grey substance, and become ascending, 

descending & antero-posterior, the antoro-posterior fibres either 

ending in the cells of the lateral intermediate trace or joining the 

fibres of the posterior roots of the nerves. 

Outer Se^ -Through large cells of outer group into anterior & lateral columns 

of same side. 

Fibres of Posterior Roots - IHrerge in the substantia gelatinosa, and then 

divide into three sets. 

Oblique Set -Run upwards A def?n wards for a variable distance with proper 

fibres of posterior oolamns before they enter the grey matter. 

Some of the ascending fibres pass up directly to the ganglia of the 

base of the brain without entering into any connection whatever 

with the vesicular substance. 
Inner Set - Through posterior or grey commissure to lateral & posterior 

columns of opposite side. 

Outer Set - Through grey substance to anterior A lateral columns of same 

side, some becoming continuous with fibres of anterior roots. - 

Hany of the fibres of the two latter sets are more or less oblique 

upwards or downwards. 

PROPER FIBRES OF THE COLUMNS — Paw upwards & downwards for a 

variable distance connecting the cells of the different segments of the grey 
matter. Some are believed to pass up uninterruptedly to the ganglia of the 

base of the brain. 



A. 
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STBUOTUBE of the SPINAL COIlD-3rd Tablet. 



Ckmtinoation Upwards of the White Fibres of the Oolnmns into 

the Medulla Oblongata. 

Anterior Colmxm - !■ thmsfe asldo in the medalla oblongata hj those antero*internal 
fibres of the lateral oolnmn, which, after deonssating in the middle line, form the 
innermost & greater part of the anterior pyramid of the opposite side. It then 

divides into three bundles as follows: 

IifNEBicosT Bundle - Joins externally the above mentioned antero-intemal fibres of 

the lateral traot, and forms the smaller d( oatermost part of the anterior 

pyramid of the same side. 
Middle Bundle - Sarronnds the olivary nnoleas, above whioh it forms, with a few 

fibres arising from this nnoleas, the olivary fasoionlos or fillet. 

External or Posterior Bundle - Passes npwards & backwards to Join the prooessns 

caneatns, and gfoes to form part of the inferior pednnole of the oerebellam. 

Iiaieral Colnxnn - Divides into three bundles as follows: 

Antsro-Internal Bundle -Passes forwards d( inwards between the anterior oolnmns, 
thrusting these oolnmns aside, and forms, after deonssating in the middle 
line, the innermost & greater part of the anterior pyramid of the opposite side. 

Middle Bundle - Ascends with the fasoionlus gracilis beneath the grey matter of 

the floor of the 4th ventricle, forming part of the fasoioulos teres. 

External or Posterior Bundle - Passes npwards & backwards to join the fasoicnlns 
ouneatus, and goes to form part of the inferior peduncle of the oerebellam. 

Posterior Cohimn - Divides into two bundles as follows : 

Internal Bundle or Fasciculus Gracilis - The smaller. Ascends beneath the grey 
matter of the floor of the 4th ventricle, and goes to form part of the fasct. 

cnlns teres. 

ExTEVNAL Bundle or Fasciculus Guneatus - The larger. Diverts from its fellow at 

the apex of the calamus scriptorins, and passes npwards d( outwards to form 

the greater part of the inferior peduncle of the oerebellam. 

W. — The reader is here reminded onoo for all that by the *'oontinaation" of 
norve-fibres referred to in this & other Tablets, the Author means, not the 
continuation of the individual tubular fibres (respecting the absolute origin 
A termination of which tubular fibres little is yet positively known), but 
the continuation of the several bundles of nerve*fibreS| whioh oonUnaation 
ii marked by the general direotion of the fibrea. 
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THE MEDULLA OBLONGATA. 



The npper enlarged part of spinal oord. 

Extends from lower border of Pons Varolii, aooTe, to point of deoussatioA of anterior pyrftmidi' 

below, which point oorresponds pretty nearly to nppor bordoi* of ^Uas. 
Flattened from above downwards and forwards, and presents : 

Anteko-infebior Aspect - Rests upon basilar groove. 

PosTEEO- SUPERIOR ASPECT - Forms part snporiorly of floor of 4th venericle, and is oon« 
tin nous inieriorly with posterior surface of cord. 

Divided, as is the oord, into two lateral halves, by 

Antero-Hedian Fissure- Con tinnons below with that of cord, being partly interrupted, 
however, by decussation of anterior pjnramids. Terminates above, just below the 
pons, in a small recess, the foramen ccDCum. 

Fostero-Medtan Fissure - Continued above into ventricle of Arantius & postero- 
median Assure on floor of 4th ventricle, and below into postero-median fissure 
of oord. 



SUBFACE OF THE MEDULLA OBLONGATA. 

Eaoh half presents from before backwards between the two median fissures t 

Anterior Pyramid - Pyramidal-shaped bundle of white fibres, the apparent pro. 
loDgation of anterior column of oord ; narrow below, enlarged and rounded off 
above, constricted jast below the pons. Gives origin in its upper part to 6th 
cranial nerve. 

Olivary Body - Oval prominent mass broader above than below, shorter than, but 
about as broad as, the pyramid. ~ It is separated from the pyramid by a narrow 
groove, which gives origin to 9th or hypo* glossal nerve, and from the lower part 
of which numerous arciform fibres are seen to proceed. These wind upwards 
nnd outwards round lower end of olivary body, sometimes crossing its surface. 
A few arciform fibres emerge from the anterior median fissure, and cross anterior 
aspect of pyramid (Sappey, Hirschfeld). 

Lateral Tract - Ib continuous with lateral column of cord. It is broad below, whore 
it includes all that part of tlie medulla comprised between anterior pyramid 
and restiform body ; above it is pushed backwards, and is narrowed, by the pro- 
jection of tho olivary body. It is separated from restiform body by a slight 
groove situated in a line with posterior lateral fissure of cord, and gives origin 
from above downwards to the facial, glosso-pharyngeal, pneumogastrio A spinal 
accessory nerves. 

Restiform Body or FascicnltlB Ouneatus - is the outer ft larger, while the 

Posterior Pyramid or Fasciculus Gracilis - la the inner & smaller portion oi' a 

wide ft thick bundle of white fibres continuous below with posterior column 
of oord, which bundle diverges from its fellow superiorly, and thus both 
exposes grey matter of fioor of 4ih ventricle and forms lower part of lateral 
boundary of that cavity. This wide & thick bundle used to be called, and is 

still sometimes called /^ restiform body. - From its inner edge there projects 
inwards a thin lamina of white matter termed the lipila, which may be considered 
as forming part of roof of 4th ventricle. Opposite apex of calamus scriptoriua 
the posterior pyramid presents an enlargement, the processus clavaius. In front of 
the processus ouneatus, behind & a little below olivary body & in a line with 
postero-Iateral fissure of cord, is a small greyish eminence, the grey tubercle of 
Rolando^ which is formed by the projection of the substantia gelatinosa. 

Orey Matter of Floor of 4tli Ventriole - Vide 4th Ventricle. 
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STRUCTURE of the MEDULLA OBLONGATA-lst Tablet. 



Prepents for examination longitudinal, antero^posierior ft transTcrse fibres, and grey matter. 

LONGITUDINAL FIBRES — Form five bundles oontinnons on the one hand with the colnmns of 
the cord, and on tho other 'vilth the longitudinal fibres of the mesocephalon, r>., three large 
ones, anterior fyramidt lateral tract &* fasciculus cuneatuSy and two smaller ones, dwary fasciculus 

or fillet, <Sr» posterior fyramid or fasciculus gracilis. 

Their mode of Continnation with the Columns of the Cord - is as follows : - 

Amtekior Ptbahid > With onteroo'ntemal bundle of latetal column of opposite side, and with 
innermost bundle of anterior column of Fame side. The former bundle forms the innermost 
decussating & by far greater portion of the anterior pyramid; the latter bundle forms that 
small outer portion of the ant. pyromid, the fibres of which do not decussate in the middle line. 

Lateral Tract - With lateral column of Eame side. 

Fasciculus Cukeatus > With external & greater part of posterior oolnmn, and with external or 

posterior bundles of anterior A lateral columns all of same side. 

Olivakt Fasciculus or Fillet -Partly with middle bundle of anterior column of same side; its 

other fibres are derived from the olivary nucleus. 

Posterior Pyramid or Fasciculus Gracilis - With posterior column of same side. 

Their mode of Continuation with the Longitudinal Fibres of the Meao-cephalon - 

Is as follows : - 
Anterior Pyramid -Ascends through the mesocephalon to the inferior or fasoioulated portion of 

tho cms cerebri, from whence its fibres are prolonged to the corpora striata. 
N. — The cerebellar fibres & the fibres to the olivary body, which are said in some of onr 
best standard woiks on Anatomy to bo derived from the anterior pyramid, are derived not 
from the anterior pyramid itself, that is to say not from the pyraraidaUshaped bundle, which, 
in the sttrface description of the oord, is called the ** anterior pyramid," but from the middle & 
external bundles of the anterior column of the cord, (Vide continuation upwards of the white 

fibres of the columns of the cord into the medulla oblongata). 

Lateral Tract - Divides into three bandies as follows (or rather it is tho lateral column oftkt 

cord which thus divides, for the division here referred to takes place a little below the point 

of decussation of the pyramidfi, that is to say below the point which is usually taken as the 

boundary between tho medulla h the cord) : - 
Antero'intemal Bundle - Ptxesea upwards A inwards, decussating with its fellow, and forms the 

innermost & greater part of tbe anterior pyramid of the opposite side. 
Middle Bundle - Ascends with the fasciculus gracilis beneath the grey mattor of the floor of the 

4th ventricle, forming part of the fasciculus teres. 
JExtemal or Posterior Bundle - Passes upwards & backwards to join the fasoioulus cuneatus, and 

goes to form part of tho inferior pedunole of the cerebellum. 
Fasciculus Cukeatus - Passes up to tho cerebellum vrith the external or posterior bundles oi tho 
anterior & lateral colamns of the cord, forming with them the inf. peduncle of the cerebellnm. 
Olivary Fasciculus or Fillet - Divides into two bundles as follows : - 

AnterO'internal Bundle - AscQnds through the mesocephalon with the middle bundle of fibres 

of the lateral tract, and joins tho upper part or tegmentum of the cms cerebri. 

Bostero-extcf nal Bundle - FeLBBoa upwards A outwards through the mesocephalon, issues from the 

transverse fibres of the pons externally to the crus cerebri, and finally ascends over 

the superior peduncle of the cerebellum to the tubercula quadrig^mina, decussating 

with its fellow above the aqueduct of Sylvius. 

Posterior Ptramid or Fasciculus Gracilis- Ascends with the middle bundle of the lateral colnmn 

beneath the grey matter of the floor of the 4th ventricle^ forming part of the fasoioa. 

lus teres. 

ANT£RO-FOST£fRIOR FIBRES -~ Form a median septum most marked at the upper part of 
the medulla. They partly decussate with each other (Clarke). Some emerge from the antero- 
median fissure, or pass between tho anterior pyramid & the olivary body and emerge below 
the roots of the 9th nerve; these two sets form the aroiform fibres mentioned in the surface de- 
scription of the medulla. Others emerge iW>m the postero-median fissure, and form the liness 

transversso of the floor of the 4th ventricle, 

TRANSVERSE FIBRES — The aroiform fibres form a superficial set. A deep set join the olivary 

nuclei & the nuclei contained in the posterior pyramids A processus ouneati 

QREY MATTER —Vide next Tablet. 
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STBXTCTXTBE of the MEDULLA OBLONGATA— 2nd T. 

CrRjSY utATTER -— May be examined in three prinoipal sitnations as foliowBi 

Inferiorly, or at Junction of Medulla with Cord - it is here disposed as in 

the cord, except that the transverse commissure is broader, and that, with the 
central canal (which latter is nsnallj blocked np with a little granular matter) 
it progressirely approaches the posterior aspect of the medulla. 

Towards Middle of Medulla - The following changes take place : - 

I. Antebiok Cornua & Lateral Intermediate Tracts become indistino') 
and soon vanish away in the form of a radiating network of fibres & cells. In 
front of this network, i^., between it & the anterior pyramid, there soon appears 
on either side, the olivary nucleus or corpus dentatum, which latter is uncon- 
nected with the grey matter prolonged upwards from the cord. - The corpus 
dentatum is a hollow bag or capsule of grey matter open at its upper & inner 
part, and piesenting on section a dentated outline. Some of the deep trans- 
verse fibres of the medulla pass into this capsule ; other fibres emerge from it, 
and joining the middle bundle of fibres of the anterior column of the cord, form 
the olivary fasciculus or fillet, wbich passes up through the mesocephalon both 
to the corpora quaUrigemina & the cerebral hemispheres. 

II. Posterior Coritua become more & more transverse in direction and 
finally curve slightly forwards. The substantia gelatinosa, which caps their 
extremity, expands into a large rounded mass, which reaches the surfaee below 
ft in front of the restiform body and forms the grey tubercle of Bolando ; higher 
np, this mass becomes the chief nucleus for the sensory portion of the 6th nerve. 
Behind the posterior cornua two new cornua appear, which extend, the one 
into the fasciculus ouneatus, the other into the posterior pyramid; both these 
new cornua increase in size from below upwards. 

Superiorly^ where Medulla passes into Mesocephalon -The central canal 

expands into 4th ventricle, and the grey matter spreads out on floor of that 
cavity. Here it forms in the upper half of the space the nuclei for the 6th & 
7th nerves, and in the lower half & close to the postero-median fissure, the 
nucleus for the hypoglossal nerve, & externally to this nucleus & from above 
downwards, the nuclei for the following nerves, t'.^, auditory, glosso-pharyngeal, 
pneumogastric & accessory portion of spinal accessory ; the nuclei of the hypo- 
glossal & accessory portion of the spinal accessory being also prolonged for 
some distance into the concealed portion of the grey matter, the former nucleus 
in front of the central canal, the latter behind it (Stilling, Clarke). 

Note - From recent statements by Mr. Lockbart Clarke there appear to 
exist three other nuclei on the'floor of the fourth ventricle in addition 
to those above described, namely, tivo nuclei for the b/h Aervct one 
sensory & one motor, and an cuidiiionalnticletisjor /he Auditory Ntrve, 

The two nuclei for the hth Nerve are situated at the outer an^ 
of the floor of the fourth ventricle ; the more external or sensory 
nucleus is continuous below with the grey tubercle of Rolando ; 
tho more internal or i//(7/<»rnucleus lies just internally to foregoing. 

In addition to the Auditory Nucleus above described, which nu- 
cleus is now termed the internal auditory nuc/eus,thcre existsauother 
nucleus higher up & more to the outer side, between the two nuclei 
for the 5th nerve, above, and the nucleus for theglosso-pliaryngeal 
nerve below; this ia the external auditory nucleus. - In correspond- 
ence with the above vtatoments, the auditory nerve would have 
another, deeper, or more anterior set of fibres. These fibres arise 
from the external auditory nucleus; they pass outwards throwh 
the substance of the restiform body, and join, externally to that body, 
with the bundle & fibres hitherto recognised. 

Some of the fibres of the ^h Netve are said to ariso from a 
nucleus on outer side of lecus coernleus. 
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THE GEBEBELLX7M. 



Oblong from side to side ft flattened fVom above downwards. Presents two surfaoes ft a oir. 

onmferenoey and oonsists of two lateral hemispheres oonneoted by a median lobe, the 

yermiform process, whioh latter is divided into two parts, the saperior ft the inferior. 

UPPER STTRFAOB — Flattened on either side, slightly elevated in the centre. Presents! 

Superior Venxdfonxi Process - Presents from before backwards three slight 

elevations, the 

LoBULUs Centralis, Montxculus Gbrbbblli, ft Comxissuba S1MPI.BX, whioh latter 

joins with the commissnra brevis of the inferior vermiform prooesa. 

Lateral Hemispheres - Bivided by a deep fissnre into 

Amteriob or SquARE LoBB, the anterior, inner ft broader portion, and the 
PosTBBiOR OR SEMILUNAR LoBB, the narrow, posterior or marginal portion. 

UNDSR SURFACE -- Konnded ft elevated laterally and depressed in the centre. Presents; 

Inferior Vermiform Process -Lies in a deep depression, the val/ev or vallecula com. 
prised between the two hemispheres, and presents from behind forwards the 

O0MMI88URA Brxvis, Pyramid ft Uvula, the former of whioh joins with the oom- 

missnra simplex of the superior vermiform prooess. 
The nvnla is situated between the two tonsils, with which it is connected 
by a grey commissure xhQ furrowed band. Its ronnded apex, the nodule or 
laminated tubercle of Malacame projects into the 4th ventricle, and is con- 
nected with the noccnli by a thin valvnlar fold of white substance, the 
posterior medullary velum or commissura ad flocculum, which fold is partly 

covered in ft concealed by the tonsils. 
Ii&teral Hemispheres - Present five lobes : 

Flocculus, Sub.Peduncular Lobb, or Pnbumogastbic Lobulb - Prominent tnft 
subdivided into several small laminso and situated below ft behind the 
middle peduncle of the cerebnllum, behind the roots of the pneumogastric 

nerve. 

Amygdala or Tonstl - Rather larger than foregoing and similarly subdivided; 

projects into the valley on either side of the uvala, to which it is connected 

by the furrowed band. 
Digastric Lobe - Corresponds in situation to the anterior part of the square lobe 

of the upper surface. 
Blender Lobe - Corresponds in situation to the posterior part of the foregoing 

square lobe. 
Posterior Interior Lobb -Corresponds in situation to the posterior or semilu- 
nar lobe. 

CIRGUMFBRENCE — Deeply notched in front ft behind by the 

iNCisuRiB Cerebelli ANTERIOR ft POSTERIOR, - Of which the former embraces the 

tnberoula quadrigemina ft the superior peduncles, while the latter receives 

the falx cerebelli ; - also divided into upper ft lower lips by the 

Orbat Horizontal Fissure - Which extends uninterraptedly from one middle 

peduncle to the other. 
The other fissures are more or less parallel to the foregoing, and describe 
more or less concentric curves concave forwards ft inwards ; some fissures 
however are more or less oblique, and coalesce with the others so as not to 
extend over the whole breadth of the hemispheres. The largest fissures 
separate the lobes above described, the smaller ones demarcate the laminse 
or folia, which latter cover the surface of the cerebellum and prqject also 

into the bottom of the la^^ finmres. 
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STBXTCTUKB of the GEBEBELLTTM. 

APPARENT TO THE NAKED EYE : 

Central WMte Stezn^ - WMoh oontaina the oorpuB dentatnm, and from the snrflMM 

of which Irom 12 to 16 primary laminas aro given off. These laniiusB, as 

well as the secondary laininn which they g^ye off in their tarn, and also 

the tertiary laminee given off by the secondary, are oovered with 

Orey Matter ~ Divided into two, and in somo places into three layers, which layers 
are respeotiyely from without inwards dark grey, pale or rusty, light grey. 
The arborescent appearance of these two snbstances, when viewed together 

on section, is termed the arbor viUe, 

Corpus Demtatum - Is a plicated bag of grey matter open above & in front, and 

situated in the white stem not far from the middle line. On section 

it presents a wavy dentated outline. White fibres are contained in its 

interior, which fibres issue forth from it and join the superior peduncle. 

MINUTE OR MIOROSCOPIOAL. 

White Fibres - Are of two kinds : 

Centaal ob Peduncular - Converge from the central part of the laminn towards 
tlio three peduncles, into which they are continued (Vide below) 
SuPBRTiciAL OR NoN-PBDUNCULAR - Pass Superficially from one lamina to another 

Orey Matter - Contains : 

Large Caudate Nerve-cells with nucleus, nucleolus & granular contents, 
which cells, with the finely granular material in which they lie, form 
the moat superficial & the deepest of the three layers of the grey 
matter. Their caudate prolongations are continued into branched 
processes mainly turned towards the surface of the organ, which 
processes probably join the terminal ramifications of the nerve-fibres 

(Eolliker, Gerlaoh). 

Cell-Nuclei densely aggregated without any intervening substance. Theso 

nuclei form tho greater part of the pale intermediate layer of the grey 

matter. 

Tebuinal Extremities of the Nerve Fibres - End in a fine network, the 

ramifications of which are probably continuous with tho caudate 

prolongatiou s of the nerve-cells (Kolliker, Gerlaoh). 
Large Pellucid Cells, and other Cells & Nuclei belonging to the con- 
nective tissue. 

(See Page 280.) 

STRUCTURE of the PEDXTNCLES. 

They consist of white fibres only. 

Superior^ or Processus e Oerebello ad Testes - Arises in the laminee of the 

inferior vermiform process and also in the interior of the corpus dentatnm, 
passes upwards ft inwards on either side of the middle line, being joined 
to its fellow by the valve of Vieussens, and ascends beneath tho tubercula 
qnadrigemina to the crura cerebri ft optic thalami, partly deoussating in 

the middle lino. i 

Middle^ Processus e Cerebello ad Pontem or Orus Cerebelli - Tho 

great transverse commissure of tho cerebellum. Connects the lamin» of 
the lateral parts of one hemisphere to the corresponding laminae of tho 
opposite side, and forms the pons Varolii ft the deep transTorse fibres of the 

mesooephalon. 

Inferior^ or Processus e Cerebello ad MeduUam - if traced from below 

upwards, it may be said to proceed from all three columns of the cord, »>., 
from the postero-ezternal bundles of the anterior & middle columns, ft 
from the fasciculus cuneatus or external bundle of tho posterior column, 
the latter bundle being much the largest of the three. It ends in the 
laminsQ of the middle part of the cerebellum, espeoially in those of the 
upper surface. | 
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THE FOURTH VENTRICLE. 



Shomboidal oayity bonnded by the medalla oblongata ft meaooephalon Itelovr ft in front and 
the cerebellnm aboye ft behind, and closed in inferiorly by the layer of pia matter ex. 

tending between these parts. Presents: 

FLOOR — Lozenge-shaped, oblique downwards ft backwards, oovored by a strata m of grey 
matter from whioh arise the 6th, 7th, 8th, ft 9thnerTe8*(Vido stractnre of medulla 
oblongata, 2nd Tablet) ; bonnded on either side below by the posterior pyramids 
ft restiform bodies, and above by the processus e cerebello ad testes. Presents the 
following parts, whioh give rise to the appearance termed the calamus scriptorhur 

Postero-Hbdian Fissure - Continued above into the aqueduct of Sylvius or iter a tertio 
ad quartum veotriculum, below into the ventricle of Arantins or short 
upper expanded part of the central canal and into the postero-median 

fissure of the cord. 
LiNEA TEANSVERSiB - A fow white fibres very variable in number sometimes scarcely 
recognisable, which emerge from the lower part of the postero-median fis- 
sure, cross the eminentiso teretes, and join, some of them the eras oere- 
belli, others the roots of the auditory nerve ; a few sometimes ascend to the 

locus CGBruleus. 

EuiMEMTiA Teretes - Two spindle-shaped elevations, greyish ft slightly marked below, 

whiter ft more prominent above, due to the fasciculi terates, as they ascend 

beneath the grey matter on either side of the postero*median fissure. - On 

either side of these eminences is a 

Groove, or rather, in wel] marked bodies, two small fosse, which lie, the posterior, 

inferior ft narrowest one, near the lower extremity of the ventricle, and the 

anterior, superior ft broadest one, opposite the crus cerabellL The latter 

foFsa leads upwards to the 
Locus CcBEULEUs - A bluish spot due to an accumulation beneath the surface, of dark 

vesicular matter termed the substantia ferruginea. From this spot the 
Tinea Violacea, - A bluish stronk, the continuation upwards of the locus cseruleus, 
ascends on the outer side of the eminentia teres to the opening of the aque- 
duct of Sylvius. 

B007 — Formed above by the superior peduncles of the cerebellum ft the valve of Viens- 
sens, below by the tonsils, the inferior vermiform process with the uvula, the nodule or 
laminated tuberole of Halaoarne, ft by the posterior medullary velum or commissura 

ad flocculam. Still lower down is the llgula. 

LATERAL BOUNDARIES — Formed by the superior peduncles of the cerebellum 

above, and by the diverging restiform bodies ft posterior pyramids below. 

UPPER EXTREMITY — Presents the opening of the aqueduct of Sylvius or iter a 

tertio ad quartum ventriculum. 

LOWER EXTREMITY — Usually prasents an opening in the layer of pia mater whioh 
bounds the ventricle inferiorly, through whioh opening the ventricular oavitiea of 
the brain communicate with the subarachdoidean space of the brain ft cord. 

Choroid Plexuses of 4tll Ventricle -Vide intra-cerebral portion of the pia mater. 

*Note * '^nd ftlBO the 4th and 5th nerves, and the external or deep root of the 

Auditory. 
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THE MESOGKFQALON 



Ib the oonneoting link between the cerebrum, oerebellam & medalla oblongata. It oonaists of the 

followinpT parts: - 
Poms Varolii or Tuber Annulare with the superficial k deep trjansverse fibres of the Middle 

Peduncles of the Cerebellum ; 
Crura Cerebri diridod into under or fasciculated portion and u^per part or tegmentum ; 
Inferior Peduncles of the Cerebellum, and Superior Peduncles with the Valve of Vieussens; 
Tubercula Quadrigemina & Pineal Gland, 

Pons Varolii or Tuber Annulare - Broad transTorse band of white fibres which aroh like a 

bridge from one hemisphere of the corebellam to the other, forming laterally the 

middle pedanoles of the cerebellum. Presents : - 

Undeh Subfacb -Marked by a median shallow groove for basilar artery. Gives off laterally 
the two roots, anterior small or motor, posterior large or sensory, of the 5th pair of 

cranial nerves. 
Uppbs Border - The most prominent h the most convex, from beneath which the crura 

cerebri are seen to emerge. 

Lower Border -Less prominent & less convex, into which the anterior pyramids, oUvary 

fasciculi ft lateral tracts of the medulla are seen to penetrate, and from the anterior 

aspect of which the 6th cranial nerves are sometimes f^iven off. - Laterally the pons 

Varolii is continued into the two 

Middle Peduncles of the Cerebellum or Crura Cerebelli - Which form its two lateral 

portions. 

Crura Cerebri - Two thick cylindncal or slightly flattened bundles of white fibres about } of an 

inch lonr; & rather wider in front than behind, which emerge from the anterior 
border of the pons and pass forwards & outwards to the corpora striata ft optio 
thalami. They are crossed externally by the 4th nerve ft inferiorly by the optio tract, 
the anterior border of which latter is slightly adherent to them. Their inner border 
bounds posteriorly the interpeduncular space, and gives origin to the Srd cranial 
nerve. They are divided into an under or lasciculated portion ft an upper portion or 
tegmentum, between which two portions is a small mass of grey matter, the locus niger. 

Inferior Peduncles of the Cerebellum or Processus e Cerebello ad Medullam - 

Two thick bundles of white fibres which descend from the inner ft under pait of the 
cerebellum to the back of the medulla, where they join the processus cuneati. They 

form the lower part of the lateral boundary of the 4th ventricle. 

Superior Peduncles of the Cerebellum or Processus e Cerebello ad Testes - Two 

thick bundles of white fibres which ascend from the upper ft inner part of the cere* 
bellum to the testes, forming part of the roof ft of the lateral boundary of the 4th ven- 
tricle. They are connected together by tho 

Valve of Vieussens - Thin transparent lamina of white matter narrow in front, where it presents 

a slight median ridge, the frenulum, and, on either side of thij, the roots of the 4th 
nerve, broader behind , where it is continued into the under surface of the saperior 
vermiform process and is crossed by a few transverse bands of grey matter prolonged 
upwards from the cerebellum. It forms the roof of the aqueduct of Sylvius ft a part 

of the roof of the 4th ventricle. 

Tubercula Quadrigemina - Pour small rounded eminences separated by a crucial depression, 

and situated below the posterior extremity or splenium of the corpus oallosum, above 
ft behind tho posterior commissure ft the 3rd ventricle, above ft in frout of the super. 

lor peduncles of the cerebellum ft the valve of Vieussens. 

Amterior or Nates - Are larger, darker, slightly oblong from before backwards, and connected 
with the optic thalami ft the commencement of the optio tracts by two broad white 

bands, the brachia anteriora. 

PosTERiOE OR Testes - Are smaller, lighter in colour, more exactly rounded, and connected 

with the optio thalami ft the oommencement of the optio tracts by two narrower bands, 

the brachia posteriora. 

Pineal Gland or Conarium - Small conical reddish-grey body situated between the nates, 

retained in position by a fold of pia mater derived from the under surface of the velum 
interpositum, and connected with the remainder of the cerebrum by means of a few 
transverse fibres belonging to the posterior commissure, and also by means of its 

Pbdukcles - Two on each side : 

Anterior or Superior - Bun forwards over upper ft inner part of optio thalami to anterior 

crura of fornix, with which they unite. 
Posterior or Inferior - Descend vertically upon inner surface of optic thalami. 

The pineal gland consists of grey matter with a few white fibres, and is very 
vascular. In its interior are one or two small cavities, which sometimes com* 
munioate with the 3rd ventricle, and which contain a transparent viscid fiuid ft a 

BoiaU amount of sabalons matter termed the acervulus cerebri. 
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STBUCTXTBE of the MESOCEPHALON 



Pr o i o nte for exftmiiiation traniYone, longitudinal ft antero-posierior fibrei, and gtej 

matter. 

TBANSVZRSZ FIBRES — Connect from lide to side the 1amiD89 of the lateral por. 

tions of the cerebellamy forming two sets:— 

Buporflcial Sot - Ooutitate the pons Varolii properly so-called, and are separated 

by the soperftoial set of longitudinal fibres from the 

Doop Sot - Which lie between, and are more or less intermingled with, the saperfi. 
oial A middle sets of longitudinal fibres, and are also largely intermingled with 

grey matter. 

LONGITUDINAL FIBRES — Form three sets t- 

IXllbrlor or Superficial Set - Lie between the snporfioial ft deep sets of the trans- 
Terse fibres being, however, posteriorly, more or less intermixed with the latter. 
They are derived from the anterior pyramids of the medalla oblongata \ thej 
form superiorly the inferior or fasoioalated i)ortion of the cms oerebrL 

Middle Set - Lie behind the deep set of transverse fibres with which however they are 
more or less intermingled anteriorly. They are derived from the fascicniaa 
graoilis, from the middle set of fibres of the lateral tract of the raednlla & from 
the antero-internal division of the olivary fascioalas or fillet (the fibres from 
the two former sources being Joined together nnder the name of fascioalas 
teres. They ascend beneath the gray matter of the floor of the 4th ventricle, 
and go to form the npper portion or tegmentum of the cms oerebri. 

Deep or Supererior Set -Are derived on the one hand from the lam inn of the 
inferior vermiform process h from the interior of the corpus dentatum of the 
oerebellum, and on the other hand from the postero-eztemal division of the 
olivary fascionlns or fillet, the former set of fibres forming the superior peduncle 
of the cerebellum. They join tho upper part or tegmeutum of the crus oerebri. 

ANTERO-POSTERIOR FIBRES — Are derived partly from the floor of tho 4th 
ventricle, and partly from some of the trans verso fibres, which bend backwards for a 

short distance before they cross to the opposite side. 

ORZSY MAnnBR ~- !■ largely intermixed with the deep transverse ft middle longitudinal 
fibres, and forms the loons nlger of the cms oerebri ft the greater part of the tuber. 

cula quadrigemina ft pineal gland. 
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THE SUBFACE of the CEBBBBTJM. 

The oerelnral IiMilfephares are now desorlbed as presentinp^ fire lobes : the frontAl, parietal, oceipital 
A texsporo-sphenoidal lobes, and the central lobe or Island of Boil. Those lobes are seen most 

extensiyely on the npper or convex surface of the hemispheres. 

UPPER OR CONVEX SX7RFACE OP THE CEREBRUM : - P«»enU: 

FOUR PRINOIPAL FISSURES — Which partly separate the five lobes : 

ASOJfiNDING ft HOBIZONTAL LIHBS OF THE FI8SUBE OF SYLYIUS — 

The former asoends in front of the oentral lobe and amongst the frontal 

oonvolntions. -The latter passes backwards behind the oentral lobe, and 

separates the temporo-sphenoidal lobe from the frontal ft parietal lobes. 

FISSUBE OF BOLANDO — Begins near the middle of the longitudinal flssare 

and passes downwards ft forwards to near tho horizontal limb of the 

fissnro of Sylvius, separating the frontal ft parietal lobes. 

SXTEBNAL FABIETO-OCOIPITAL FISSUBE — Separates the parietal and 

oooipital lobes above. - Is very variable in extent, and is sometimes 

soaroely recognisable except by its being oontinnons with the internal 

parieto-oooipital fissure, or perpendicular fissure of the inner surface of 

the hemispheres. 

OUTER SURFACE OF THE FIVE LOBES: 

Frontal Lobe -Presents : 

Ascending Frontal Convolution - Forms the antenor boundary of the fissure of 
Bolando, and is con^nuous round the lower end of that fissure with the 
ascending parietal convolution. It is joined in front to the 

SupEBios, Middle ft Intebiob Transverse Frontal Convolutions, - Which pass 
forwards one above the other to the anterior extremity of the hemisphere. 

Parietal Lobe - Presents : 

Ascending Parietal Convolution - Forms the posterior boundary of the fissure 
Bolando, and is continuous below round the lower end of that fissure, with 
the ascending frontal convolution. - Behind this convolution are three 
complex and variable convolutions termed the parietal lobule, the supra- 
marginal convolution ft the angular gyrus. 

Farietal Lobule - Is situated on the side of the longitudinal fissure between 
the parieto-occipital fissure, ft the fissure of Bolando, and, is contin- 
uous in front with the upper part of tho ascending parietal convolution, 
and Joined behind to the superior occipital by the first annectant con- 
volution. 

Sufra-marginal Convolution - Is situated below and in front of the preceding 
and in front of the angular gyrus. It is separated from the ascending 
parietal convolution by the intra-parietal fissure, and is connected behind 
with the angular gyrus. 

Angular Gyrus - Is situated behind the preceding, below and behind the par- 
ietal lobule. It blends below with the superior ft middle temporo-sphe- 
noidal convolutions, and is connected behind with the middle occipital 

by the second annectant convolution. 
Temporo-Sphenoidal Lobe -Presents three well marked antero-posterior con. 
volutions, which are superposed to each other. 

Sup. Temporo-Sphenoidal Convolution - Lies between the horisontal limb o« 
the fissure of Sylvius and the parallel fissure, and is continuous behind 
with the angular gyrus. 

Middle Temporo.sphenoidal (Involution - Is separated from the lower one by 
the inferior temporo-sphenoidal fissure, and is continuous posteriorly 
with the anppilar gyrus and connected by the third annectant with the 
middle occipital convolution. 

Inp. Temporo-sphenoidal Convolution- Is partly seen on the under surface of 
the cerebrum, and is connected behind to the third occipital by the fourth 
annectant convolution. 

Occipital Lobe " Presents throe rathor badly defined convolutions, which are 
superposed to each othor, and are more or less antero-posterior. 

Sup. Occipital Convolution - Is connected to the parietal lobule by the first 
annectant convolution. 

Middle Occipital Convolution - Is connected to the angular gyrus ft to the 
middle temporo-sphenoidal oonvolution by the second and third annec- 
tant convolutions. 

Inf. Occipital Convolution - Is oonneoted to the inferior temporo-sphenoidal 
convolution by the fourth annectant convolution. 

Central Lobe or Islaxid of Reil -is deeply situated between the frontal ft 
temporo-sphenoidal lobes at the bottom of the outer part of the fissure of 
Sylvius. It presents five or six convolutions, whioh are nearly straight 
and mainlv directed upwards and outwardSy and of wUoh the pott«rior 
onee are the largest. 
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UNDER SUBFACE of the CEBEBBUM 



PresenU from before backwards 

IN THE MEDIAN LINE: 



Anterior part of the Longitudinal Fissure - Bonnded behind by tbe anterior 

extremity or gena of the oorpoB oallosnm. 

Anterior Extremity or Oenu of the Corpus Oallosum - Cnrres down. 

wards and backwards. Its narrowing reflected portion, beak or rostmm. 
is connected with the lamina oinerea, and gives off two white bundles, the 
peduncles, which cross the anterior perforased space to the entrance of 

the fissnre of SylTias. 

Lamina Cinerea ' ^ ^^^ layer of grey substance stretching, above the optic com- 

missare, with which it is connected, from the rostrum of the corpus 

calloBum to the tuber cinereum, and continuous laterally with the g^rey 

matter of the anterior perforated space. 

Optic Commissure or Chiasma with the Optic Tracts -Vide c^tic Nerve. 

Interpeduncular Space - Lozenge-shaped, comprised between the crura oerebri 

and the optic tracts, and containing from before backwards : 
Tubes Cinsbbum with the Intundibuluv A Pituitabt Bodt - The former of 
which is a conical eminence of the grey matter of the floor of the Srd 
ventricle connected by a hollow infundibuliform process, the infundi. 
bulum, with the latter, which latter is a small reddish grey vascular 
mass divided into an anterior & a posterior lobe, and the nature of 
which, especially in its anterior lobe, is very similar according to Dr. 
Sharpey, to that of the ductless or vascular glands. It is proportiona- 
tely larger in the fcDtus, and is then hollow, its cavity being continuous 

with that of the Srd ventricle. 

CoBPOBA Albicantia -Two small round white bodies formed by the twisting 

upon themselves of the anterior crura of the fornix before they pass 

up to the optic thalami. 

PosTBBiOB PBBroBATED SPACE - Formed by a layer of grey substance, which 

constitutes the posterior part of the floor of the 8rd ventricle and is 

continuous around the corpora albioantia with the base of the tuber 

cinereum. It is perforated by numerous small foramina for the 

passage of blood vessels to the optic thalami. 
Omra Oerebri - Vide Mesocephalon. 



LATERALLY: 



Under Surfeu^e of the Frontal Lobe - Presenting internally the lower end of 
the marginal convolution, on the outer side of which is the olfactory 

sulcus containing the ollkctory nerve and bulb. 

Anterior Perforated Space -Formed by a layer of grey substance oorrespon. 

ding to the unuer surface of the corpus striatum, and perforated by 

numerous small foramina for the passage of vessels to that body. It is 

bounded in front by the posterior and inner part of the firontal lobe and 

the roots of the ol&ctory nerve, and behind ft to the inner side by the 

optic tract i commissure, and is continued externally into the 

Fissure of Sylvius -Which separates the Arontal and temporo-sphenoidal lobes 

and divides on the outer surface of the cerebrum into two branches or 

limbs, which enclose the middle lobe or Island of Beil. 

Under Surfoce of the Temporo-splienoidal Lobe. 

Behind these parts appear when the medulla oblongata ft cerebellum are 

removed, in the median line : 

Middle part of the Transverse Fissure - Comprised between the 

corpora quadrigemina and the 

Posterior Extremity or Splenium of the Corpus Oallosum - 

Behind which is the 

Posterior Part of the Longitudinal Fissure - And laterally the 
Under Suriiftce of the Occipital lobe. 
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INNEB SURFACE of the CEREBRUM 



Presents for examination : 

Marginal Convolution h Convolution of the Corpus Callosum separated from each other bjr tbu 

Calloso-marginal Fissure; 
Quadrate <S^ Occipital Lobules separated from each other by the 
Interntil Parieto^occipital Fissure, and separated by the 
Calcarint Fissure from the internal tempnro-sphenoidal oonTolotions; 
Internal TemporO'Sfhenoidal Cotruolutiotis, three in number, superior (dentate conyolotion), 
middle (gyms ancinatas) ft inferior, and separated from the foregoing by the 

above-mentioned caloarine fissore and from eaoh other by the 
Dentate <&• Collateral Fissures. 

Marginal Convolution - Forms the lateral boundary of the anterior half of the longitudinal 

fissnre. Beginning nt the anterior perforated spaoo, it first passes forwards on the 
inner side of the olfactory snions a? far as the apex of the frontal lobe, and then 
onrres upwards ft backwards along the upper margin of the hemisphere to a little 

behind the fissure of Rolando. 

Convolution of the Corpus OallOSOm or Oyms FomicatUS - Begins anteriorly with 
tho foregoing, and then winds backwards along the oonvex surface of the corpus 
callosum from which it is separated by the so-called yeotriole. Posteriorly it 
joins above with the quadrato lobule, and then, becoming slightly constricted, is 
reflected downwards ft forwards round the splenium and continued into the gyrus 

unoinatns. 

Calloso-Marginal Fissure -Separates the two foregoing oonyotntions along their 
whole length, and then ascends to the upper margin of the hemisphere separating 

the marginal conToIution from the quadrate lobule. 

Quadrate Lobule - Quadrilateral. Bounded above, in front, ft behind respectively by tho 
margin of the hemisphere, and by the calloso-marginal ft internal parieto-occipital 

fissures. Blends inferiorly with the gyrus fomicatus. 

Occipital Lobule -THongular. Bounded behind, in front, ft below respectively b^ the inner 
margrin of the hemisphere and by the internal parieto-occipital ft caloarine fissures. 

Internal Parieto-Occipital Fissure - Separates the two foregoing lobules. It is 
continuous superiorly with the external parieto-occipital fissure; inferiorly it 

joins with the calcarine fissure. 

Caloarine Fissure - Extends horizontally forwards from the apex of the occipital lobe 
to the point of junction of the gyrus fomicatus with the gyrus unoinatus. It 
separates the occipital lobule from the middle tempore- sphenoidal convolution, and 

joins anteriorly with the internal parieto-occipital fissnre. 

Superior Tempcro-Sphenoidal or Dentate Convolution - i« but a narrow band of 

grey matter which lies internally to the fascia dentata. It blends anteriorly with 

tho uncus. 

Dentate Fissure - Corresponds to the hippocampus major, and separates the dentate 

convolution from the gj^rus unoinatus. 

Middle Temporo-Sphenoidal Convolution or Oyrus Unoinatus - Comprised 

between the calcarine ft collateral fissures, and extends along nearly the whole 
length of the temporo-sphenoidal lobe. It is slightly constricted towards its middle 
ft enlarged in fi ont ft behind I anteriorly it presents a small hooked prolongation, 
the uncus, which curves upwards ft backwards, and joins with the dentate convolu- 
tion ft with the corpus fimbriatum. 

Collateral Fissure - Extends along nearly the whole length of the temporo-sphenoidal 
lobe, separating the gyrus unoinatus from the inferior temporo-sphenoidal convolu- 
tion. It corresponds towards its middle to the eminentia oollateraliAi 

Inferior Temporo-Sphenoidal Convolution - Appears both on the inner ft under surfaces 

of the hemispheres, and is joined behind by the fourth anneotant to the inferior 

occipital oonvolution. 
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INTEBNAL STBUCTUBE of the HEMISPHEBES. 



PARTS SEEN BEFORE OPENINa THE VENTRICLES : 



Centnun Ovale 1^<^m « y - with the pnooto vasonlosa ft the oonyoluted margin of 

the diyided grey matter. 

Ventridd of the CovpiUS CallOBHin * Comprised between the corpus calloeiim A 

the gyrus fomicatna. 

Centmni Ovale Majns - ^^ whioh the fibres of the oorpus callosum are continued 

on either side. 

Ck>ipU8 Callosmn * Thick stratum of transrerse ft radiating white fibres whioh con- 
nect the two hemispheres; arched firom before backwards, thickest ft 

broadest behind, thinnest towards centre. It presents : 

Uppee Sub pace - Convex from before backwards, striated transrersely, marked 

by a median depressed raph6 which is bounded by two slightly elevated 

bands termed the mrua of Lancisu More externally, beneath the gyms 

fomicatus, are other similar bands, the stria hngihutmaUs iaieraUs. 

Under Subpacb - Blended behind with ^be fornix. In front, where it forms the 
roof of the lateral yontrioles, it is connected with the fornix by the neptnm 

Incidam. 

Antbiior Extrbhitt or Genu - Curves downwards ft backwards, prese nting a 
narrowing reflected portion, the beak or rostrum* This latter is connected 
with the lamina dnerea, and gives off two small white bauds or feduncUs^ 
which cross the anterior perforated ppace to the entrance of the fissare of 

Sylvius. 

Posterior Extremity or Splbnium - Thick ft rounded. Forms upper boundary 
of middle portion of transverao fissure, and is joined in front with the fomij^. 
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THE LATEBAL VENTBICLES. 



Consist of a central oayitj or body, and tliree prolongations or oomaa» 

Central Oavity or Body-Pr«wnt8j 

Boor - Formed by under sorfaoe of corpus oallosum. 

Inner Wall - Formed by septum luddum. 

Floob - Formed from before backwards by the corpus siriaiumt UttUa samarcmldfisp 

thalamtts opticus^ choroid plexus^ corpus fimbricUum 9t fornix. 

Ant. Comn 'PiMwes downwards 9t outwards round anterior extremity of corpus striatum. 

Post, Ck>mn or Digital Cavity - Curres backwards, downwards, outwards, and then 
backwards, downwards « inwards in substance of occipital lobe. On inner part of 
its floor is the hippocampus minor, a longitudinal eminence which corresponds to 

oalcarine fissure of Huxley. 

Middle or Descending Oomu - Curres backwards, outwards ft downwards round optio 
thalamus, and then forwards ft inwards to near anterior extremity of temporo- 
sphenoidal lobe. Its floor presents the hippocampus majors pes hippocampi^ pes 
accasoriuSf corpus JimMatum^ choroid plexus, fascia denfaia ft transverse fissure* 
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S SEEN on FLOOB of LATERAL VENTBIGLE 

Are from before backward! 

CORPUS STRIATUM — Large pear.8liap3d maas of grey matter embedded eztemallj in white 

rabstanoe of frontal lobe. Presents : 
Akt. Extmsmitt - Broad ; projects into anterior part of body of lateral rentricle, forming pari 

of its floor, and into anterior coma of the same cavity. 
Post. Extsehitt - Narrow; passes backwards and ontwards on enter side of optio thalamus. 

The oorpas striatam is divided into two portions, the intra* & extra-Tentrionlar, 
by a layer or Rtratnm of nscending A divorging white fibres whioh form the pecten 
or the corona radiata of ReiL Tart of these fibres are derived from the inferior or fas- 
cicalated portion, and also from tho upper part or tegmentum, of the cms cerebri; 

part of them originate in the oorpas striatam. 

TCZiNIA SEMICIRCULARIS — Whitish semMranRparent band of fibres, which descends an. 

teriorly in connection with anterior cm« of fornix, and is lost posteriorly in descending 

coma of lateral yentriole; it partly conceals the vena corporis striati. 

OFTIO THALAMUS — Large ovoid mass of grey matter white snperficially, similar to oorpas 
striatam, behind ft internally to which it is situated, and similarly traversed by numerous 
ascending ft diverging white fibres, which are partly derived from upper portion of eras 
cerebri, olivary fasciculus, fasciculus teres, processus e cerebello ad testes ft corpora quadri- 

gemina, and which partly originate in the thalamus. Presents : 

Amt. Extsehitt - Narrow, situated behind anterior crns of fornix; forms posterior boundary of 

foramen of Monro. 

Post. Extrekitt - Broad ft rounded. Projects into descending oomu of lateral rentricle, and 

is continuous on inner side with tnbercula quadrigemina. 

Upper Subpacb - Anteriorly it forms part of floor of lateral yentricle, and presents a slight 
elevation, the anterior tubercle ; posteriorly it is covered by fornix, which rests upon it. 

Under Surpace - Continuous with posterior rounded extremity. In its posterior part it forms 
roof of descending comu of lateral veutriclo, and presents two small eminences, the 
corpora gcniculata internum et externum ^ which are connected respectively with inner ft 
outer bands of origin of optio tract. lu its anterior part it rests upon the crus cerebri, 

and is penetrated by the radiating fibres above mentioned. 

Iknee BtJRPACE - Forms lateral boundary of 3rd ventricle. Is joined to its fellow by the middle, 
soft, or grey commissure, and presents inferiorly tho grey matter of tho interior of the 
thalamus uncovered by the white. The superior peduncle of the pineal gland sepa- 
rates this surface from the upper. 

Outer Surpace - Continuous anteriorly with iiosterior narrow extremity of corpus striatam, 

and embedded posteriorly in white substance of temporo-sphenoidal lobe. 

GHOROID PLISXUS — ^^^ thick, convoluted ft frtnge-like margin of the yelnm interpositum. - 

Yide Velam interpositnm. 

CORPUS FIMBRIATUM or TiBNIA HIPPOCAMPI - The thin lateral margin of the 

posterior crus of the fornix. 

FORNIX "^ Triangular longitudinal lamella of white matter broad behind, narrow in front, situated 
below corpus callosum with which it is joined behind, and to whioh it is connected in front 
by septum lucidum; forms roof of third ft posterior part of floor of both lateral ventricles. 

Presents : 
Body - Presents : 

Upper Surface - Joined behind with corpus callosum, and connected in front to the same 

by septum lucidum ; forms posterior part of floor of both lateral ventrioles. 

Under Surface - Marked posteriorly by a few transverse ft anteriorly oonyerging fibres, 
which form the iyra. Forms centrally the roof of 3rd ventricle ; rests laterally upon 

optio thalami. Is covered by yelum interpositum. 

Amtbrior Crura - Descend behind anterior white commissure ft in front of opUo tbalamas, 
formiog anterior boundary of foramen of Monro, and perforate grey substance of 
floor of 8rd ventricle to corpora albican tia, in which they twist upon themselves; they 

then ascend to corresponding optio thalamus. 

Posterior Crura - Diverge into the descending cornua of lateral ventricles, becoming continuous 
with inner border of hippocampus major. Their thin lateral margin is the corpus ^m- 

Matmmotuemia " 
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I>ABTS SEEN in DESCENDING CORNU of LATERA.L 

VENTRICLE, 



HIPFOOAMPUS MAJOR or CORNU AMMONI8 - Is a white eminenoe which 
cnrres downward?, forwards, & inwards along floor of desoending comn of lateral 
rentricle, and which corresponds to the dentate fissure & to the refleoted portion of the 
convolution of the corpus callosum or gyrus fornioatus, which portion has been des- 
cribed of late yenrs as the anterior part of the ^yrus uncinatus. It enlarges anteriorly, 

and ends in tho 

PES HIPPOCAMPI - ^0 anterior rounded extremity of the hippocampus major; it more 
or less resembles the paw of an animal, being marked along its margin by slight notches 

or depressions separating rounded intervening elerations. 

PES ACCESSORIUS or EMINENTIA COLL ATER ALIS - A small rounded 

eminence, simlar to the preceding, situated between the two hippocampi at junciion of 

middle k posterior comua. It corresponds to the coUat^ral fissure. 

CORPUS FIMBRIATUM or TiBNIA HIPPOCAMPI - The prolongation of the 
thin lateral margin of the posterior cms of the fornix { is contiunous with inner border 

of hippocampus major. 

CHOROID PLEXUS - Vide next Tablet. 

FASCIA DENT ATA - The grey serrated border of the dentate couvolutiony which is 
separated from the fgji us uncinatus by tho dentate fissuro of Huxley. It lies beneath 

tho corpus fniilriatam k the margin of the cltoroid plexus. 

TRANSVERSE FISSURE - Vide next Tablet. 
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TRANSVERSE FISSURE of the BRAIN and INTRA- 
CEREBRAL PORTION of the PIA MATER. 



TRANSVERSE FISSURE OF THE BRAIN 

Is of a bnrsc-shoe shape, and about 3 inchea wide. 

Its central part is horizontal and comprised between the taberonia qnadrigemina & 

the posterior pxtreraity or iplenium of the corpas oallosnm. 

Its lateral portions omTO downwards A forwards, and are comprised between the 

optio thalami & cmra cerebri below & in front and the hippocampi majores & 

corpora flmbriata above & behind. 
This flflsnre transmits the pia mater into the interior of the brain. 

INTRA-CEREBRAL PORTION OF THE PIA MATER 

Forms on the one hand the yelnm intcrpositnm & the choroid plexnses of the lateral 
& the 8rd yentrioles, and, on the other, the choroid plexuses of the 4th rentriole. 

VelnXKl Interpositnill ~ is a trian^lar fiold of pia mater which is reflected into the 

interior of the brain through the transyerse fissure. It presents : 

Centsal Portion - Invests pineal gland, and covers under surface of fornix. From 
the under surface of this central portion two small vascular fringes, the 
choroid plexuses of the Srd ventricle, hang down into the latter cavity. 

Lateral Haboins - Spread out on either side beneath the corresponding marf^in of 
the fornix A its continuation, the corpus flmbriatum, into the body ^ des- 
cending comn of the corresponding lateral ventricle, resting, as do the 
margins of the fornix, upon the optio thalami. These lateral margins are 
thick, convoluted A fringe-like; they constitute the choroid plexnses of the 

lateral veatricles further described below. 

PosTBKiOB Haroim ou Basb - Is tumod backwards towards the transverse fissure. 
, It is continuous with the general pia mater ; it receives the anterior A 

posterior choroid arteries and emits the venae Qaleni. 

AirrsBiOR Biyid Extrsuitt -Continuous through the foramina of Monro with the 
anterior pointed extremities of the lateral margins above described or 

choroid plexuses of the lateral ventricles. 

Choroid Plexuses of the Lateral Ventricles - Are nothing more than the thick, 

convoluted A fringe-like margins of the velom intorpositum. When they are 
described separately, that is to say irrespectively of the velum interpositum 
of which they are a portion, they may be said to penetrate into the descend- 
ing cornua of the lateral ventricle through the lateral portions of the 
transverse fissure. Hence they ascend into the body of the lateral ventri. 
cle along tho side of the corpus flmbriatum, winding round the posterior 
extremity of the optic thalamus. Then continuing along the side of the 
fornix, they taper to a point, and passing through the corresponding fora- 
men of Monro, they join with eauh other and with the anterior bifurcated 
extremity of tho central A thinner portion o( the velum interpositum. 

Choroid Plexuses of the 3rd Ventricle - Aie two small vascular fringes which 

hang down from tho uuUor surface of the central portion of the velum 
interpositum into tho carity of the Srd ventriole; they diverge slightly 

behind. 

Choroid Plexuses of the 4th Ventricle - Are two similar fringes which project 

into the 4th ventricle from the layer of pia mater which closes that ventri- 

cle inferiorly ; they pass upwards A outwards from near the point of the 

infiurior vermiform process to tho outor margin of tbo restiform body. 
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THE THIKD VENTRICLE 



If a Barrow median fissare oomprised between the opUo thalami, and extending to the 

base of the brain. It presents t 

Roof- Formed by under surfaoe of fornix and by yelnm interpositnm. 

Floor - CorrcBponds to interpedanoalar space on nnder snrfaoe of cerebmm, and is formed 
from before backwards by the lamina oinerea, tnber oinerenm ft infhndibnliim, 

corpora albicantia and locns perforatns posticus. It is obliqne downwards ft 

forwards, and is coTcred by a thick layer of grey matter. It presents in the fostna 

the opening of the iter ad inAmdibnlum. 

Iiateral Walls - Formed by inner surface of optic thalami, which snrfaoe is bounded aboye by 
superior podunoles of pineal gland, and is ooyered below by part of the groy 
matter of the third yentricle.prolonged upwards from its floor. > The lateral walls 
are joined together by the middle or soft commissure, a transyerse band of grey 
matter continuous with the remainder of the grey matter of the 3rd yentride. 

Ant. Sxtreznity - Formed by anterior crura of fornix. In front of these is the anterior 
commissure, a transverse band of white fibres, which perforates laterally the 
corpora striata ft spreads ouc into the substance of both hemispheres. - Between 
the crura ft the optic thalami are the foramina of Homo, through which the 
lateral ft 8rd yentricles communicate, and the anterior extremities of the yelum 
interpositum pass from the 8rd into the lateral yentricles to form the choroid 

plexuses of the latter. 

Post. Bxtreniity - Formed by posterior commissure, a transyerse band of white fibres con- 
necting posteriorly the optio thalami. Below this is the opening of the iter a 
tertio ad quartum yentriculum, and aboye are the tnberoula quadrig^mina ft the 

pineal gland. 

For Darts above mentioned see foregoing Tablets. 
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STRUCTURE of the CEREBRUM - 1st Tablet. 

WHITE FIBRES — Are pedanonlar ft oommiMniral. 

PEDUNCULAR OR DIVEROING FIBRES — Preront for examinaUon their origin, 

their course A their termination. 
Their Origin. - They are derlFed from the fi^e following soaroesy yii. t 

Crura CfreM, 

Superior Peduncles of the CereheHum^ 
Tubercufa Qumirigt'inina^ 
Corpora Geniculata Inteninm «Sr» Externum^ 
Cor pot a Striata «Sr» Optic Thaiarm. 
FiBBES FROM TUB Cruua Cekedri - Tho most nnmerons. They form two sets re- 
spectively derived from the inferior or fascicnlated portion of the orns, h from 
its upper portion or te^niontam. The fibres from the inTerior or fascicnlated 
portion of the cms are the oontinnationof the fibres of tho anterior pyramids. 
The fibros from the upper portion or tegmentum are the oontinnatioii of the 
fascicnlns teres ft of the antcro-internal division of the olivary fascionlns or 
fillet; the fascicnlns teres being itself derived (Yide stroctnre of the meso. 
oeplialon) on the one hand, from the middle set of fibres of the lateral tract 
of the medalla, and on the other hand, from the fascicnlns gracilis or inner 

set of fibres of the posterior column of tho cord. 

Fibres frou the Ruperior Tedukcles of tde Cerebelluv - Arise, as it has 

already been stated, in the laminsa of the inferior vermiform process and also 

in the interior of the corpus dentatnm. These fibres join the upper part or 

tegmentum of the cms cerebri. 
On a piano posterior ft superior to that of the two foregoing sets of fibres 

lie the fibres derived from the 
TuBKECULit QuADtiQEMiNA and from the 

Corpora Geniculata Internum ft Gxtbrnuh. -The fibres derived from the 
Corpora Striata ft Optic Tiialahi are added in these bodies to the fibres de* 

rived from the cms. 
Their Course ~ ^b through the corpora striata ft optic thalami as follows: - 

Fibres of tue Fasciculated Portion of the Crus Cerebri -Perforate the corpus 
striatum forming the pocten or corona radiata of Betl, and dividing the 

corpus striatum into intra* ft extra- vontricniar portions. 

Fibres of the Tbohentum ft of the Buperiob Peduncles of the Cersbklluh, 
AND Fibres derived from the Tubercula Quadrioehina ft the Corpora 
Geniculata - Perforate tho optto thalami in a similar manner. 

Their TerXDinatioXl. - in the cerebmm they radiate towards the convolutions, de« 
cnssatiag with the fibres of the corpus oallosum, and forming a kind of hollow 

oone curved outwards ft downwards. 



COMMISSURAL FIBRES — Are of three kinds, transverse, an tero. posterior, ft gyral. 

Transverse ~ Form three sets as follows. Those belonging to the 

Corpus Callosum - Pass laterally into the substance of both hemispheres, and 

radiate towards the convolutions, decussating with the pedunoalar fibres. 

Anterior Commissure - Pei forate the corpora striatn, and then bend backwards 

for some distance in the substance of the hemispheres. 
Posterior Commissure - Perforate the optic thalamic and are similarly lost in 

the hemispheres. 
Antero-Posterior -* Form the following parts : 

Tania SemicirculariSf * 

J*bmix 7oitk its Anterior &* Posterior Cruras 
Pedunc/es of the Pineal Gland ^ 

So-called " Nerves " of Lancisi with the Strut LongUmdinala Laiendes^ ft the 
longitudincd fibres on the under surface of the corpus cai/asttm (Vide all 

these parts in respective Tableta). 

Gyral -Vide grey matter of the cortical substance. - One set of these gyral fibres, 

those of the gyms fomicatus ft of its continuation, the gyms nncinauu, may 

be placed among the antero-posterior oommissaral fibres; ihej form an 

almost complete circle extending lound the corpus callosum from the from 

to the back df the anterior parfurited qpaoe ( fV>viMe). 
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STRUCTUBE of the CEREBRUM — 2nd Tablet. 



QRET IflATTER. 



Grey Matter of the Cortical Substance — 'The oortioai snbstanoo cousiBts, 

not of grey or resicnlar matter alono, bat of reaicnlar matter and 
white fibres, arranged in alternate strata foar in namber over the greater 
part of the cerebrum, six in number in the vicinity of the corpus cal- 
loiam. Thus on a yertical section we find from without inwards over the 
greater part of the cerebram : - 1, A tkin layer of white matter most marked 
over the under & inner surfaces of the hemispheres, especially over the iuternal 
tempore- sphenoidal convolutions. ~ 2. ^ relatrudy thick layer of grey matter, - 
8. A thin layer of white t/tatler. -4^. A thin layer of grey matter^ which latter lies in 
contact with the central white substance. In the vicinity of the corpus callo« 
sum an additional white layer divides the superficial grey layer into two, 
making six layers altogether. 

The cells of the grey matter are of variable size, some of the smallest 
belonging, it is believed, not to the nervous substance, but to the connective 
tissue. They contain a nucleus, a nucleolus & granular material, give off cau- 
date prolongations, and lie in a granular matrix. Those of the innermost 
layer often contain a little pigmentary matter. There are also among them 
some free nuclei or nucleus-like bodies. 

The white fibres, though mainly collected into the two or three white 
layers above mentioned, also pervade to some extent the whole of the cortical 
substance. They run parallel to the surface, intersecting each other in every 
direction, and being intersected in their turn by the radiating peduncular 
fibres. They connect, some of them adjoining, others more or less distant gyri, 
and may therefore be termed ihe gyral fibres ; but their precise mode of origin 9t 
termination, as well as that of the peduncular fibres, is still unknown. - One set 
of these gyral fibres, those of the gyrus fornicatus & of its continuation, the 
gyrus uncinatns, may be placed among the antero-posterior commissural fibres ; 
they form an almost complete circle extending round the corpus oallosum from 
the front to the back of the anterior perforated space (Foville). 

Orey Matter of the Base & Interior of the Brain - Forms a scries 

of continuous deposits, some superficial, — lamina cineroa, tuber cincronm, 
grey matter of the anterior & posterior perforated spaces, — some deeply 
situated,— optio tbalami, corpora genioulata, corpora striata, tuborcula 
quadrigemina. The superficial deposits, and also the grey commissure & the 
pineal gland, connect the deeper masses from one side of the cerebrum to the 
other. - For the arrangement of the grey matter in each of these parts vido 
respective Tablets. 
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GBEY MATTER of the CERBBELLUM. 



(DB. GOWBRS' NEW DESCRIFTXON.) 



The desoription of the Grey Matter of the Cerebellum giren by Dr. Gowers in the 8th 
edition of Qaain's Anatomy differs from the hitherto reoeived desorlptionB mainly in two 
points, namely, the g^reater importance given to tlie nnolei or granules, and the better des- 
cription of the large pelludd cells, or cells of Pnrkinje. These oells form a separate & 
distinct layer between the inner & outer parts of the grey matter, which grey matter may 
therefore be diyided into three layers, as follows :•'- 

Middle Layer - Cells of Porkinje - These arp large cells, varying from j^ to j^ 
of an inch in diameter, most abundant towards the apices of the lamelke, mainly 
flask-shaped, and disposed perpendicularly to the snrfaoe. They present a large 
oval nucleolated nucleus. 

They give off titfosets of processes ^ the innner ones, & the outer ones. 

The inner processes are short, delicate, & non-ramified. They dip into the inner 
or granule layer, and are probably continuous with the azis^cylinders of fibres of 
the white substance. 

The outer processes are larger, granular or finely striated, & ramified. Some of 
their ramifications are connected with the angalar corpuscles, or caudate nerve 
cells of the outer layer. Most of them appear however to be lost near the surface 
of the organ. Some are said to turn backwards and to end on the granule layor, 
possibly by joining with the radiating fibres of the white substance. 

Outer Layer - is of a clear grey colour. It contains granule-like bodies of various sizes, 
the smaller of which are connective tissue corpuscles connected with a network of 
connective tissue fibres. Others, larger, are caudate nucleated cells connected 
with the outer processes of the cells of Pnrkinje. Some appear to be similar to 
the granules of the inner, or granule layer. 

These bodies lie in the midst of numerous fibres, most of which pass outwards 
towards the surface of the organ. Some of these fibres are connective tissue fibres, 
as above stated; and these are joined by a broad basis to the pia-matral covering. 
Others are the outer processes of the oells of Pnrkinje. Near these cells of Pnr- 
kinje are a few nerve fibres, which run parallel to the surface. 

Inner, or Granule Layer - is of a reddish grey colour, it presents denso groups of 
granule-like bodies, embedded in a gelatinous matrix, and varying in diameter 

^noi Tim ^ Ttfcv ^^ ^^ ^°°^ * ^^^^ larger grannies being somewhat less densely 
scattered round the cells of Pnrkinje. 

The granule layer also presents a fine flexns of nerve fibres running between 
the granules, and a few caudate nucleated cells with which these fibres are probably 
connected. A few granules are met with in the outer portions of the central white 
substance. 

(Dr. Gower's description is partly based upon the investigations of ybr, H. R. 
O. Saokey of University College.) 



CRANIAL NERVES. 



NOTE - The Modern Views regarding the Deep Origins of the 5th, 6th, 7th, 8th, & 9th Cranial 
Nerres ore given on page 218, with the description of the Grey Matter of the Medulla. - See also note 
on page 250, 
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SECOND or OPTIC NERVE 



Presenta for exaininatioii the opiio tracts the optic commissare & the optic nerve proper. 

OPTIC TRACT 

Bogins iu the anterior A posterior piadrigeniinal Mies hj two distinct bundles of fibres, which 
pass between the corpora genicuiata internum et externum^ become re8i>eotivel7 connected 
with and receive fibres from the latter, unite, and receive additional fibres from the 
optic thalamus. 

Winds obliqnelj forwards across under surface of cms cerebri, being flattened in shape and 
slightly attached to the cms by its anterior margin. 

Leaves the cms as a round bundle and becomes connected with the lamina cinerea & i.he 
tuber cinereum, from, both of which it is said to receive additional fibres. 

Joins its fellow to form optic commissure. 

OPTIC COICBff ISST7RE or CHIASMA 

Is formed as follows: 

A few of the outer fibres of each optic tract pass into the optic nerve of the same 

side. 
The mass of the fibres decussate, and pass into the optic nerve of the opposite side. 
A few of the innermost fibres, termed the inter-cerebral fibres, pass back to the cere- 
brum, forming the posterior fibres of the commissure and the innermost 
fibres of the optic tract of the opposite side. 
A few similar fibres, termed the inter-retinal fibres, pass along the anterior border 
of the commissure from one optic nerve to the other. 

OFnC NERVE 

Through optio forameo, being snrronnded by a tobalar prooess of the dara mater, which, 

as the nerve enters the orbit, subdivides, and both continues the sheath of the optio 

nerve, and forms the periosteum of the orbit. 
Pierces sclerotic and choroid about one tenth of an inch to the inner side of the axis of the 

eye, and expands into the retina. -The arteria centralis retime pierces the optio nerve^ 

ftnd runs forwards in its substance to the retina. 
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FIRST or OLFACTORY NERVE 



Arises by three roots. 
THE THREE ROOTS — Are the : 

External or Long Root — Arises from the posterior border of the fissure ofSyhius^ ftud 
is said to bo traceable to the corpus striatum, the anterior commissure, the tha- 
lamus opticus & the Island of Reil. 
It passes forwards and inwards along the anterior margin of the loons perforatni 

antions. 
Internal or Short Root — Arises from the posterior and inner part of the anterior lobe^ 
and is said by Foville to be connected with the longitudinal fibres of the gyms 
fomicatus or oonvolution of the corpus callosum. 
It passes forwards & outwards, and joins the foregoing root just above the origin 
of the middle or grey root. 
Middle or Grey Root — Begins in a pyramidal eminence, the caruncuia mammilla' 
ris, of the grey matter of the posterior part of the anterior lobe, and is oontinued 
upon the upper surface of the nerve with a few white fibres derived firom the 
corpus striatum. 
The three roots coalesce and form a prismoid band, the 

OLFACTORY PROCESS, — which passe? forwards in a deep sulcus along the side of lon- 
gitudinal fissure, and expands into the 

OLFACTORY BULB, — from the under surface of which are given off about twenty 

TERMINAL BRS., — which pass through the foramina in the cribriform plate of the eth- 
moid, and — forming three sets distributed respectively over the roof of the nose, oyw 
the upper third of the septum, and over the superior &* middle turbinated bones — proceed 
between the fibrons & mucous layers of the Schnoiderian membrane, ramify and uni- 
te and form a plexus with narrow elon orated meshes, and probably terminate in the 
deep processes of the olfactory cells of Schultze. 

ThcBO latter cells are spindle-shaped nucleated bodies, which stand vertically 
in great numbers among the columnar epithelial cells of the olfactory region ; their 
extremities are continued into two thread-like processes, one of which terminates 
abruptly on a level with the free extremities of the epithelial eel's, while the other 
passes downwards towards the attached surface of the mucous membrane. 
The olfactory nerve contains a large proportion of the grey matter, and is soft and pulpy. 
Its filaments are deficient in the white substance of Schwann, and are granular ondi 
nucleated like tbo gelatinous nerve-fibres of Remak. 
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NERVES of the OBBIT 



Are ih9t 
BECOND or OPTIC N. — Vide foregoing Tablet- 

THIBD N. or MOTOR OCULI 

Arisafrom inner border oferus cerebri immediately in front of pons Varolii. — Deep origin 

is from loons niger & grey nnolens on floor of aqueduct of Sylvius below 

tnbercnla qnadrigemina. 

Pierces dura mater on outer side of and a little behind, anterior olinoid process. 
Through outer wall of oaTemons sinus above 4th nerve 9t ophthalmic branch of 6th, being 

joined by filaments from cavernous plexus. 
Divides into superior & inferior branches, which pass through sphenoidal fissure between 

the two heads of external rectus. 
SupBBiOB Bk. - The smallest. Inwards above optic nerve to levator palp^rte 

superioris h superior rectus* 

iNfEBiOB Br. - The largest. To internal <&• inferior recti and inferior oblique, — 

Short or Motor root ov Lenticular Ganglion is derived from nerve to 

inferior oblique. 

FOURTH N., TROCHLEARIS or PATHETICX7S 

Arises from upper part ot valve of Vieussens immediately behind the testis. — Deep origin 
is from two grey nuclei situated on floor of aqueduct of Sylvius & on upper 

« part of floor of 4th ventricle. 

Crosses prooessus e oerebello ad testes and winds round under surface of cms cerebri 

immediately in front of pons Varolii. 
Pierces dura mater in free border of tentorium cerebelli near posterior clinoid process. 
Through outer wall of cavernous sinus below 8rd nerve and above ophthalmic branch of 

the 6th, receiving filaments from ophthalmic branch & from carotid plexus: 
Through highest and broadest part of sphenoidal fissure. 
Inwards above levator palpebne superioris to orbital surface of superior oblique. 



OPHTHALMIC BR. of the FIFTH N. - Vide Piflh Nerve. 

ORBITAL BRS. of the SUP. MAXILLARY N. ft of MECKEL'S G. - Vide 

Sup. Maxillary N, and Meckel's O. 

SIXTH N. or ABDUOENS 

Arises by several filaments from constricted part of corpus pyramidale close to pons Varolii 
or from lower border of pons itself — Deep origin is from a grey nucleus on floor 

of 4th ventricle. 
Pierces dura mater on basilar groove immediately below posterior clinoid process. 
Forwards on floor of cavernous sinus on oater side of internal carotid artery, receiving 

filaments from carotid plexus. Mockers ganglion & ophthalmic nerve. 
Through sphenoidal fissure beneath the other nerves & above ophthalmic vein, receiving 

filaments from sympathetic 
Between the two heals of external rectus to ocular surface of that muscle. 
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BELATIONS of the NERVES of the ORBIT in 



CAVERNOUS 8INTTB 

Third ft Fourth Ns. ft Ophthalmio br. of Fifth — Pass through outer 

wall of oaTomoua sinuB in their numerical order both from abore downwards 

and from within outwards 
Sixth N. — I^es on floor of oaTemoua ainua on outer side of internal carotid arterj, 

on inner side of ophthalmio nerre. 

SPHENOIDAL FISST7RE: 

Fourth N., Frontal ft Lachryznal Divisions of Ophthatanio N. — iCnter 

orbit above external rectus. 

The other Ns. — Pms between the two heads of external rectus in following order 

from above downwards i Superior dwidon of^rd N,^ Nasal hra$uh of Opkihal* 

miCf Lower tUvinon qfZrd N, SixiA Nerve* 

ORBIT: 

Fourth N., Frontal ft Laohrymal Divisions of Ophthalmio N. — U« 

above the muscles immediately beneath periosteum 
The other Ns. — Are found in the following order from above downwards : Sup- 
erior divimn of^rd N^ Nasal hranek ofOphthalmie crossing optic N., Optic Ny 
having lenticular ganglion on its outer side. Inferior division of the Srd N^ 

Sixth Nerve. 
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FIFTH NEBVE 



Ariiies by two roots, anterior small or motor, posterior large or sensory, from side of pons VaroLi 
nearer to upper than to lower border. Its deep origin is said to be from lateral tract of mednlla 
behind olivary body, from grey naclens on flogr of 4th yentricle between restiform body h 
fascicnli teratcs, from tabercle of Rolando; its motor root appears to arise from external 

angle of floor of fourth ventriole (See psges 213 h 260). 
Through opening in dnra mater near apex of petrons portion of temporal bone. Sensory rook 
to Gasserian ganglion; motor root to inferior maxillary nerve outside cranium. 

Gasserian ganglion - Cresoentio. Situated in a depression near apex of pe* 

trous portion of temporal bone, and receives filaments from carotid plex. 

Gives off unteriorly ophthalmic, superior & inferior maxillary nerves, and 

laterally^ small branches to tentorium cerebelli h dura mater of middle 

fossa, and one to 6th nerve in oavemons sinus. 

OPHTHALMIC NERVE —The smallest of the three divisions of the 6th pair. 

Through outer wall of cavernous sinus below Srd & 4th nerves, being Joined by filaments 

from cavernous plexus and firequontly from 4th nerve, and giving off recurrent branches 

to tentorium. 
Divides near sphenoidal fissure into lachrymal, frontal, nasaL 

LACHRYMAL N. — The smallest 

Through outer & narrowest part of sphenoidal fissure, and along upper border of exter- 
nal rectus to lachrymal gland, conjunctiva & skin of upper eyelid. — Joins with 

orbital branch of superior maxillary nerve. 

FRONTAL N. — The largest. 

Through highest k broadest part of sphenoidal fissure ; 

Along middle line of orbit between levator palpebne superioris ft periosteum, and divi* 

des into: 
SUPRAOBBITAL BB. — The largest Through supraorbital foramen or notch, 
and ascends to cormg^tor supercilii, occipito*frontalis ft orbicularis pal- 
pebrarum, and to periosteum ft integument, the cutaneous branches, two 

in number, lying at first beneath the muscles. 

SUPBATBOOHLEAB BB. — The smallest. Above pulley of superior oblique, 

and same distribntioA Joins with infratrochlear branch of nasal. 

If ASAL N. — Intermediate in sise between the two others. 

Between the two heads of external rectus, and forwards ft inwards across optic nerve. 

Through anterior ethmoidal foramen, and through groove on cribriform plate ft slit by 

crista g^Ui to nose, where dirides into 

Internal Br. — To mucous membrane of fore part of septum ; 

External Br. — In g^roove on inner surface of nasal bone, between that bone 

ft lateral cartilage, and downwards to tip of nose beneath compressor 

nasi supplying mucous membrane ft integument 
Gives off: 

GAKGLIOKIO BB. — Long ft slender; to posterior superior angle of ciliary 

ganglion, forming its long or sensoiy root 

i LONG OILIABY N8. — Two or three; join ciliary nerves firom ciliary gang- 

1 lion. (Tide Ciliary Ganglion). 

\ DTFBATBOCHLEAB BB. — Beneath pulley of superior oblique, where joins 

' with supratrochlear branch of frontal, to orbicularis, lachrymal sac, carun. 

oula, oonjunotirft ft skin of eyelids. 



237 



GILIABY, OPHTHALMIC or LENTIOXTLAB GANGLION. 



Beddisb grej quadrangular bodj of the size of a pin's head eitTsated at back of orbit on 

outer side ofoptio nerro. — FrcBentst 

THBEE ROOTS: 

SsnSOryi or Long ft Slender Root — From na.tai branch of ophthalmic to post* 
erior superior angle of ganglion; is accompanied by the syrapathotio 

root, which is sometimes blended with it* 

Motori or Short ft Thick Root — From branch of 9rd n€rve to inferior obliqui 

to posterior inferior angle ; is occasionally divided into two parts. 

Sympathetic Root — Long & slender filament from eavemtms pUxus; aocom* 

panics sensory root, with which it is sometimes blended. 

BBS. OF DISTRIBUTION : 

Oiliary Ns. — ^^n or twelre from anterior angles of ganglion, forming a imall 

SQperior 9t a large inferior bundle i 
IVmrards above & below optio nerve with ciliary branches of nasal i 
ThroBgh back pari of solerotio, and in gprooves on its inner surface to ciliary 

muscle, cornea A iris. 
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SXTPEBIOB MAXn.T.ARY NERVE. 



Intermediato in size between ophtbalmio ft inferior maxillary nerres. - Ckimmeiioee at 

middle of Gaaeerian ganglion 

Through foramen rotnndom, spheno-maxillaiy fbesa ft infiraorbital oanal to infiraorbital 

foramen, and dirides beneath lerator labii raperioris iaio palftbrai^ nasal &* labial 

bratuhes^ which branchee anastomose with facial nerve forming infraorbital plezns 

and supply mnsoles, skin ft mnoons membrane. 



BRANCHES: 



Orbital or Temporo-malar Br. - into orbit throa«;h spheno-maxillary fissnreiy 

and divides into: 
Tbmpoeal Bb. - In groove ft through foramen in malar bone, joining with 

lachrymal ; 
Pieroes temporal mnsole ft fascia to skin of temple, and joins with 

facial ft aorioolo-temporal. 
Malar Br. ~ Throagh foramen in malar bone to skin of* prominent part of 

cheek. 

SphenO-palatine Brs. - Two. To Meckel's ganglion, of which they form the 

sensory root. 

Post. Dental Brs. - Two : 

Anterior ob Supbrpiciil -Over maxillary tuberosity to gnms ft bnooinator. 

Posterior or Deep - Forwards in outer wall of Antrum, joining anterior 

dental nerve, and supplies molar ft second bicuspid teeth ft mnoons 

membrane of Antmm. 

Ant. Dental Br. - Arises just before exit of superior maxillary nerve from infira- 
orbital canal. 
Downwards ft forwards in anterior wall of Antmm joining with posterior 
dental nerve, and supplies incisor, canine ft first bicuspid teeth and 
mucous membrane of inferior meatus. A twig joins superior nasal 
branch of Meckel's ganglion above eye-tooth, and presents a small 

ganglion, the ganglion of Boohdalek* 
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SPHENO-PALATINE or MECKEL'S GANGLION. 



Triangular, of a reddish groy colour and situated in spheno-maullary fossa near spheno- 
palatine foramen, mainly behind spheno-palatino branches of superior maxillary nerve, 
the fibres of these branches noc being, or being but partly, inroWed in the ganglion as 

they descend to the nose & palate. Presents : 

THREE ROOTS : 

Sensory Root — From superior maxillary nerve through its two spheno- 
palatine branches. 
Motor Root — From facial nerve through Vidian nerve. 

SyXXipathetic Root — From carotid plexus also through Vidian nerve. 

BRS. OF DISTRIBUTION - Are divided into : 

AsCdUding Brs^ — '^o or three small filaments, which pass up through spheno- 

maxillary fissure to periosteum of orbit. 

Descending Brs. — Are the : 

ANT. OB GBEAT PALATINE N. - Through great posterior palatine canal, 

giving off inferior nasal branches to middle meatus & to middle 

& infenor turbinated bones, and a twig to soft palate ; 

Forwards in groove on hard palate, and joins termination of naso-palatino 

nerve. 

EXT. PALATINE N. - Through external palatine canal to tonsil & soil palato. 

Is sometimes wanting. 

POST. OR SMALL PALATINE N.- Through small posterior palatine canal to 

tonsil, soft palate and levator palati & azygos uvuIsb. 

Internal Brs. — Are the : 

SUP. NASAL BU. - Small. Through spheno-palatine foramen to mucous mem- 
brane of superior & middle spongy bones & upper A back part of 
septum. A twig joins anterior dental nerve in outer wall of 
antrum of Highmore above eye-tooth & presents a small ganglion, 

the ganglion of Bochdalek. 
NASO-PALATINE BB. - Through spheno-palatine foramen & across roof of 

nose to soptum, and downwards to anterior palatine foramen. 
Through central division of the anterior palatine foramen, or foramen 

of Scarpa, right nerve being posterior to left one. 
Joins its fellow in common anterior palatine canal and ends in mu- 
cous membrane of hard palate, joining with anterior or great 

palatine nerve. 

Posterior Brs. — Are the j 

VIDIAN N. - Backwards through Vidian canal (if the nerve be traced fW>m 

Meckel's ganglion), giving twigs to back of roof & septum of nose 
and to termination of Eustachian tube, and divides into : 
Large Petrosal N. -Through cartilaginous substance of foramen laco- 
rum medium, and then in groove on anterior surface of petrous 
portion of temporal bone beneath Qasserian ganglion & through 
hiatus Fallopii to geniculate ganglion or intumescentia gangli- 

formis of facial. 

Carotid Br. - Soft and of reddish g^y colour. Through cartilaginoun 

substance to carotid plexus on outer side of internal carotid artery. 

PHARYNGEAL or PTERYGCPALATINE N. - Small. Through pterygo- 
palatine canal to mucous membrane of upper part of pharynx. 
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INFEBIOIl MAXILLABY NERVE. 



The largest of the three divisions. Both sensory A motor, its two roots nniting imiacMiiateiy 

after their exit from foramen OTale. 
Divides a few lines below baro of sknll into: 

ANTERIOR or SMALLER DIVISION — Principally motor. Divides into : 

MstSSOteriC Br. - Oatwards above external pterygoid mnscle and through sigmoid 
notch to massetcr. Gives off a twig to temporo-maxillary articalation & some- 
times one to temporal mnscle. 

D66p Toxnporal Brs. - Two, anterior & posterior. Ontwards above external ptery- 
goid muscle and reflected npwards at pterygoid ridge to temporal mnscle. Are 
sometimes joined, anterior one with buccal nerve, posterior one with masseteric 

Buccal Br. - Pierces external pterygoid, and forwards on buccinator, giving filaments 

to temporal muscle, integument & mucous membrane. 

Pterygoid Brs. - Two, to internal & external pterygoid muscles. Branch to internal 
pterygoid gives off motor root to otio ganglion. Branch to external pterygoid is 

frequently derived from buccal. 

POSTERIOR or LARGER DIVISION — Sensory with a few motor fibres. Divides* 

int4): 
Auriculo-texnporal N. - Has generally two roots which embrace middle meningeal 

artery. Backwards beneath external pterygoid A neck of condyle ; 
Upwards with temporal artery between condyle & external ear under cover of 

parotid gland, and divides into: 
AuBicuLAR Brs. - Inferior & superior, to outer surface of pinna, join- 

ing with great auricular. 
Teupobal Bbs. - Anterior A posterior; with brarches of temporal 

artery to skin of temporal region A vertex. 

Joins faoial nerve behind neck of condjlo n^sually by two branches; gives 

off sensory root of otic ganglion and filaments to parotid gland & 

temporo-maxillary articulation. 

Qustatory or L^n^ual N. - Between the two pterygoid muscles, where it lies on 
inner side & in front of inferior dental nerve, and is joined by chorda tympani ; 
Above deep portion of submaxillary gland & along side of tongue, crossing Whar- 
ton's duct. 
Supplies mucous membrane of month & gums, submucous glands, conical & fun- 
giform papillsa and mucous membrane of tongue. 
Gives sensoiy branches to submaxillary ganglion, and anastomoses with hypo, 
glossal nerve on anterior margin of hyo-glossns A near tip of tongue. 

Infl Dental N. - Between the two pterygoid muscles, where lies behind & on outer 

side of gustatory ; 
Between ramus & internal lateral ligament of temporo-maxillary articulation to 

dental foramen, where gives off nerve to myio-hyoid musolo. 
Along inferior dental canal, giving branches to molar & bionspii t^scth, & divi- 
des at mental foramen into: 
Incisor Br. - Onwards in dental canal to canine A incisor teeth. 
Mental Br. ~ Divides beneath depressor anguli oris into numerous 
branches to mnscles, skin A mucous membrane of lower lip. 

KEBYE TO MYLG-HTOID -Along groove on inner surface of ramus to 

under surface of mylo-hyoid A anterior belly of digastric 
K. — All the terminal branches of the 5th nerve upon the face. 

join with facial 
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OTIC GANGLION 



Small oval shaped flattened body of a reddish grey colour situated on inner snrfaoe of 
inforior maxillary nerve & around origin or its internal pterygoid branch. Just below 
foramen ovale, close to tensor tympani mnsole A oartilaginons portion of Eosta- 
ohian tube which lie on its inner side, and to middle meningeal artery which lies 

behind. It presents: 

THREE ROOTS: 

Sensory Root - From anrionlo-temporal nerve, and also from glosso- 

pharyngeal through small petrosal nerve. 
Motor Root - From inferior maxillary nerve & its internal pterygoid branch ; 

also from faoial nerve through small petrosal. 
Sympathetic Root - From plexus on middle meningeal artery. 

BR& OF DISTRIBUTION — Small branohes to tensor palati A tensor tympaaL 



sxjb]m:axillary ganglion 

Boddish grey circular body about the siae of a pin's head situated between gustatory 

serve ft deep portion of submaxillary gland. It presents i 

THREE ROOTS: 

Sensory Root -From gustatory nerve by several small filaments. 
Motor Root - From faoial nerve through ohorda tympam. 
I Sympathetic Root - From plexus around facial artery. 

BRSi QV PISTRIBUTION — Five or six to mucous membrane cf ?rs)iith, Wharton's 

duet A submaxillary gland. 



FACIAL N. or PORTIO DURA of the 7th PAIR. 



Arises from upper fart of lateral tract of meditUa oblongata in gf^9a9§ M«tts olivary & restifarm 
bodies. — its aeep origin is from a gp^ej naolens on floor of 4th rentricle 9t m>m nucleoa 
of motor root of 6th nerre, and also, by its accessory portion or portio intermedia of 

Wrisberg, fh>m lateral oolamn of cord. 
Through internal auditory meatus with portio mollis, lying in a groove upon the latter and 

portio intermedia of Wrisberg lying between the two. 
Through aquednctus FaUopii, in which runs outwards, backwards, downwards: 

Outwards - between cochlea and vestibule to hiatus FaUopii, where presents 

geniculate ganglion or intumesoentia g^ngliformis. 
Backwards - in inner wall of tympanum above fenestra ovalis. 
Dcwmoards - to stylo-mastoid foramen. 
Forwards in substance of parotid gland crossing external carotid artery, and divides behind 
ramus of jaw into temporo-facial & cervico-faoial branches, forming pes anserinns. 
Its branches may be divided into branches of oommunioation & branches of diatribation. 

BRANCHES OF COMMUNICATION - Are t 
In Meatus Auditorias Intemus: 

One or two filaments to Aubxtobt N. 

In Aquedactos Fallopii: ^ 

Large Petrosal N.- to Heckol's ganglion, and supplies levator pahUi 6^ a^osmmlee ; 
8MA.LL Petrosal N. - to Otic ganglion, and supplies tensor poJaii ^ temar tympani, 
Ext. Petrosal N. - to sympathetic on middle meningeal artery. 

After £zit from Stylo-mastoid Foramen : 

Branches to : Glosso-pharynobal, Pneumooastric & Carotid Plexus - Arise fro« 

posterior auricular nerve & from nerves to stylo^hyoid & posterior 
I • belly of cUgaairia 

AuRicuLO-TEMPORAL - From temporo-facial branch. • 

Great Auricular - From posterior aurionlac & cervioo-faoial brancheo. 

On the Face : 

The terminal filaments join with tho three divisions of the Firh 1L 

BRANCHES OF DISTRIBUTION - Are: 
In Aquedactas Fallopii : 

TYMPANIC BR. - To stapedius «&• laxalor fympani; 

CIIOBDA TYMPANI - Enters tymp. between membr. tympanl &J)a8eof pfT«miA| 

Between handle of malleus & long process of incus. 

Through canal of Hnguier on inner side of Glaseriaji fissurei 

Joins gustatory nerve between the two pterygoid masclesi * 

To submaxillary 'ganglion A lingualis superior. 

After Exit from^tylo-mastoid Foramen: 

POST. AUHICULAR N. - Over mastoid pi*ooess to integument and retff&hens aufem 

& posterior belly of occipito-froatalis, and anastomosQ^ with auricsu 
laris magnus & posterior auricular branch of pnenmogastric 

BUS. TO STYLG-nYGID & POST. BELLY op DIGASTBIO -Arise in Minmon, and 
join, the former with carotid plexus, the latter with gloBso-pharyngeal. 

On the Face : 

TEMPGBO-FAGIAL BB. - The larger. Anastomoses with auriculo-temporal, and 

divides into temporal^ malar dr* infraorbit^ bramcAth 
CEBY ICG-FACIAL - Tho smaller. Anastomoses with great auricular, and divides. 

into buccal, supramaxillary 6f inframaxillary branches 

These terminal branches of the facial ntere supply all the muscles of 

expression of tho face h, the platysma, and anastomose with the 

ophthalmic, superior & inferior maxillary nervM and with the. 

great anrionlar 
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AUDITORT W. or PORTIO MOLLIS of the 7th PAIR. 



Arises from tbeyf^vr of the 4/^ ventricle, iM fibres of origin forming the lineee transversa^ 
Outwards behind the restiform body and forwards below the lower border of the pmeu^ ro> 
cciring filaments from the former and perhaps also from the latter. Is also said bj 
Fovillo to be connected with ilie floccttius and with the grey matter of the cerddlum. 
Enters the internal anditory meatus with the facial nerre^ which lies in a groove upon itfl 
snrfacei the portio intermedia of Wrisborg lying between the two. The two nerrailJMK 

* 

connected within the meatns by one or two filaments. 
Divides into two branchosj the yestibnlar & the cochlear nerros. 

VESTIBULAR NERVE 

Dirides into three branches, the subdiyisionB of which pass through the small opeminga 

m 

at the npper & back part of the cnl-de-sao at the bottom of tiie internal MidLt 
tory meatus^ and are distributed to the ntricnloj the saccule & the ampulln 
opposite the masses of otoconia. 
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COQHLEAR NERVE 

. DiYldes into numerous filaments, which pass through the small openings at the base of 

the modiolus, and through the minute canals in its axis. These filaments bend 
outwards between the plates of the osseous zone of the lamina spiralis, forming 
%. ft plexus in which ganglion-cells are found i branches from this plexus perforate 

the lower edge of the osseous zoq^, forming radiating bundles oocxsprifled partly 
within the osseous and partly within the membranous sone. The terminal fila« 
aents are beliered to be connected with the spindle-shaped oeUs ef the organ of 
• . Corti. (Tide Minute structures of the Oochlea). 

NotO ~ From recent statements by Mr. Lockhart Clarke, the auditory 
I ' ')^ nerre would appear to have another set of fibres in addition to 

f those abore described. These fibres would arise from the recently 

discorered External Auditory Nucleus (Y. notes on pages 213& 216) 
, and they would pass outwards through the substance of the restiform 

l' bodv to join externally to that body with the bundle of fibres 

hitherto recognised. 
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GLOSSO-PHARYNGEAL NERVE. 



The imallMt of iho three dirlBipni of ihe 8th pair. Arises Jhm kUerai irad of meduBa Mmgata 

above puumogastric, — Its deep origin is from » grey nnolens on floor of 4th Tentriole. 

Throngh anterior & inner part of jngnlar foramen in front of pneomogastrio h spinal aooessory 

and in a separate sheath, grooring lower border of petrous portion of temporal bone and 

presenting two ganglia i 
Bup. OR Jugular G. or G. or the Boot — Bmall, and inTolves onlj the outer fibres | 

In?, or Petrous G. or G. or Andersch — Larger, and inyolres whole of fibros. 

CUtss off firom petrons ganglion : 

Tympanic bratuh m yuoisot^s nenfe, desoribed below | 
Anastomotio br. to gan^ion of the rooi ^ to amriaJbtr kr» of ike pnmmogasiric : 
and firom a little below the ganglion : 

Anastomotio br. Ui facial nerve, — This branch pierces post bellj of Agastric 

Downwards h forwards in front of pnenmogastrio h between int. carotid k int. jugular Tsia. 

Beneath styloid process A muscles connected with it to lower border of stylo-pharyngeui* 

Ourres inwards upon stylo-pharyngeus A middle constrictor. 

Beneath hyo-glcssus to mucous membrane of fkuoes h base of tongni^ 

BRANCHES: 

T^panio Br. or Jacobson'B N. — Arises from petrous gangliott. 

Ascends through small canal in petrous bone to tympanum, where dlTides Into t 

Bss. or CoMXUKiCATioir — ^ easvHd piexms and gnat 6* smda pdrosal 

branches of facial,, 
Brs. or Distributiov — "^o fenestra totmuUs^fmethra oralis &» mucous mem- 

brosu ofEustachiam tube. 
Carotid Bra. — Descend on internal carotid artery, and Jgin pharyngeal brs. of 

pnenmogastrio, sup. laryngeal h sympathetio. 

PhaiSrXlgeal Bra. *— Three or four; form pfliaryngeal plexus by Joining opposite 

middle constrictor with pharyngeal brs. of pneumogastrio, sup. laryngeal & 

sympathetia 
MOBOnlar Bra. — To stylo-pharyngeus & constrictors of pharynx. 

TODBillar Bra. — To tonsil, forming tonsillar plexus, branches of which are distri. 

buted to soft palate & fkuoast 
Lingual Brs. — To mucous membrane of base ft tide •£ toaeneu 
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PNEUMOGASTiaC NEBVE 



Arises from laUtal trad ofnuduUa dblmgaia below giosso»pkaryngeal &• above spmai accessory* ^ lii deep 

origin ifl from a grey nnoleas on floor of fonrth rentricle. 
rhrongh jngolar foramen behind glooso-pharyngeal & in same sheath as ipinal aoceuory. 
Presents two ganglia, one in and one below jugular foramen ; 

Bup. OS JuouLAB G. OE G. Of TUB BooT — > Small, greyish, rounded. Anastom. with facial^ 

Hosso'pharyngeal^ s final accessory &* sympaiheHcm 
Ihi . G. OB G. ov THB TsuNK — Boddish, oylindnoal, nearly an inch in length. Anastom. with 

hypoglossal t spinal accessory^ sympathetic^ loop between two first cervical nerves^ 
Descends behind k between int. a oomm. carotid arteries k int. jagnfar t. and in same sheath; 
Then, 

On Bight Sidb s 

Between sabolayian art. A t. and along side of traohea to back of root of lung, 

where spreads ont into posterior pulmonary plexus. 
Along side of Gseophagus in the shape of two or more separate oords, which form 

CDSophageal plexus with nerre of opposite side. 
As a single cord along back of cesophagus to posterior surface of stomach, and 

joins solar & splenic plexuses. 

OxLivrSiDBt 

Between and in front of left oomm. carotid & left subclavian arteries behind left 

innominate Tcin. 
Across arch of aorta to back of root of lung, where similarly spreads out and 

joins with its fellow. 
Along side of oesophagus as aboTtt. 

As a single cord along fhmt of (Mophagni to anterior surface of stomach, and 

joins left hepatic plexus. 

BRANCHES : 

AuriculaJT Br. — Arises from g. of the root, and joins with glcsso-pharyngeaL 

Across jugular fossa & through opening in temporal bone near styloid process } 
Between mastoid process & ext. audit, meatus to integument of back of pinna. 
Giyes ofT; 

Ascending Be., which joins trunk of facial in aqueductus Fallopiij 
Descending Be., which joins auricular branch of facial. 

PhazyZltfeal Br. — Arises from upper part of ganglion of the trunk j 
Crosses internal carotid art. either in front or behind i 

Anast. with glosso-pharyngeal, sup. laryngeid & sympathetic, and forms pha- 
ryngeal plexus to muscles k mucous membrane of pharynx. 

Sup* Larjnigeal N. — Arises from middle of ganglion of the trunk. 

Descends by side of pharynx behind int. carotid artery, and dirides intoi 

EXT. LABYNGEAL BB. — Joins with pharyngeal plexus k sup. car. 

diac nefre, and supplies crico-thyroid k infl constrictor. 

INT. LABYNGEAL BB. — Pierces thyro-hyoid membrane to aryte- 

noid muscle and mucous membrane of larynx, base of tongue 

k aryteno-epiglottidean folds. 

Becnrr. LftXyntfeal N. — Ar. in front of, and passes below k behind, subclay. art. 

on right side, arch of aorta, on left, giving twigs to deep cardiac plexus { 

Behind oomm. carotid k inf. thyroid arteries, and in groove between trachea 

k oesophagus. 
Beneath infl constrictor to all the muscles of the larynx except crico-thyroid. 
Gives brs. to infl constrictor, and anastomoses with ext. laryngeal. 

Cardiac Brs. — Divided intot 

CeBVICAL CaBDIAC I «.* J Iff # At. TT ^ 

Thoeacic Oabdiac ) ^*^® ^«^^ ^ the Heart 

Polmoziary Brs. — Dirided into Antebiob and Postbeiob, and fbrm the ant k post 

pulmonary plexuses. (Vide nerves of the lung.) 



OSsophageal Brs. — Arise, some above, but most of them below, the pulmon 

Gastric Brs. — Bight pneumogastric supplies post aspect of stomach and joins ao* 

lar k splenio plexuses j left pneumog. suppUas ant aspect, uid joins 

left hei^atio plem. 
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SPINAL ACCESSORY NERVE 



ConalBis ol two portions, the portion accessory to the pnenmogastrio dt the spinal portion. 



PORTION AOOESSORY to the PNEUMOOASTBIO - The smaller. 

Arises from /a/^m/ fract of nuduUa obhntgata hdaio ptimmo^asiric. — Beep origin from 

grey nucleus on lower part of floor of 4th yentride. 
Joins ganglion of root of pnenmogastrio in jugular foramen by two or three filaments, 

and is entirely added to the pnenmogastrio below the gan<- 

glion of the trunk. 
Assists in toTvoiiig pharyngeal^ superior 6* inferior laryngeal brs, of pnenmogastrio. 

SPINAL PORTION — The larg^. 

Arises from lateral column of cord as lew as M or 6Uk cervical if. — Deep origin from 

tinterior horn of grey matter. 
Ascends between ligamentum denticulatum & posterior roots of the spinal ns., and 

enters skull through foramen magnum. 
Passes out through jugular foramen in same sheath as, and on outer side of, pneumo« 

gastric n. and behind glossoopharyngeal, joining with aooes* 

sory portion. 
Backwards behind hypoglossal ft pnenmogastrio, beneath and then behind internal 

jugular Tcin and digastric ft stylo^hyoid muaoles to upper 

part of stemo-mastoid. 

Pierces deep fibres of stemo^mastoid, giving branches to it and joining in its sub- 

« 'stance with 8rd cervical nerve* 

lOrosses posterior triangle of the neck, joining with 3nd, 8rd, 4th ft 6th cervical ns^ 

and is distributed to under surface of trapeziQS. 
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HYPOGLOSSAL MEBVE 



Axises hy ten or tweWd filamenta from -^Tvpve Mween anterior pyramid &* olivary body in » line 

continnotui with that of the anterior roots of the spinal nerves. These filaments 

form two bnndles which perforate dora mater separately, and pass together through 

^ anterior condyloid foramen. -— Its deep origin is from a grey nnolens on lower part 

of floor of 4th Tentriole. 
Passes downwards and forwards between pneumogastrio & spinal accessory ns., with former of 

whioh it is intimately connected, and between int. jngnlar rein & int. carotid. 
Loops ronnd occipital artery and passes forwards across external carotid below post, belly of 

digastrio. 
Passes beneath posterior belly of digastrio & stylo-hyoid and crosses hyo-glossns, near ant. 

border of which it anastomoses with gaatatcny. 
Passes beneath mylo-hyoid to mnsoles k substance of the tongne* 

BRS. OP COMMUNICATION -Join with, 

G. of the tmnk of the pnenm ogastric ; *\ 

Snp. cerrical g. of the sympathetic; > Arise near base of sknlL 

Loop between the two first cerrical ns. J 

Gustatory n. — Arises near ant. border of hyo-glossuk 

BBS. OP DISTRIBXJTION -Are the: 

DescendeilS Noni — Long a slender* Arises just beneath oodpital artery* 
Passes downwards & forwards across sheath of carotid Teasels. (Sometimes 

within the sheath, either over or beneath int. jugular Tein). 

Near middle of neck forms a loop with Communicans Noni, from oonyezity 

of which loop, brs. are given off to stemo*hyoid A -thyroid and 

omo-hyoid. 
This br. is believed to derive its real origin principally from the 1st 
A 2nd cerrical ns., and to have little more than an apparent 
origin from the hypoglossal, due to a temporary adhesion of 
its fibres to those of that nerve. Sometimes, owing to similar 
adhesions, it appears to arise from the pnenmogMtrio either 

wholly or in part 
Brs. to Thyro^hyoid & Oenio-hyold — Arise on surface of hyo-glossua. 

Brs. to Btylo-glossnS| Hyo-glossus, Genio-hyo-gloBBas ft subs- 
tance of the tongue. — <A.rise beneath mylo-hyoid. 
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TABLEAU of the CEA14IAL MEBVES. 



First or Ol&ctory - Arises bj three roots t • 

Ext, or Lang Root - From posterior border offamre ofSyhnus* 
Jni, or Short Root - From posterior k inner part of anterior Me. 
Middle or Grey Root - From carutuula mammiilaris, - Presents olftMstorj inrooess, 

olfactory biilb| terminal branches. 

8600&d or Optic * From anterior &• posterior quadrigetninal and internal &* external geniculate 

bodies^ and optic thalamus. - Presents optio tract^ optic commissure or ohiasma, 

& optic norye proper. 

Third or Motor Ocnli - From inner border of erus cerebri jnst in front of Pons Varolii. - 

Supplies all the muscles of the orbit except superior oblique & external rectus, 

and gires off motor root to lenticular ganglion. 

Fourth. TrOChlearia or PathetiCUS * From upper part of vahe of Vieussens. -> Supplies 

superior oblique. 

Fifth, Trigeminal or Tri&cial- Vide next Tableau. 

Sixth dr Abdnoe&B " From constricted part of corpus pyramidale close to pons Varolii or from 

lower border of pons itself. - Sopplies external rectus. 

Faoial or PortiO dura of the 7 th -' From upper part of lateral tract of medulla oblongata in 

groove between olivary & restiform oodies. 

Amistoxoses - With auditory^giosso^pharyngtal^pneumogastric, auriculo-temporal^mai 

auricular; • also large, small, & external petrosal nerres join Meck^s d^ 

Arnold's ganglia &* sympathetic* 

BliA2fCHE8 - Zarge, small, &* external petrosal, tympanic, chorda tympanic posterior 

auricular^ muscular (to stjlo-hyoid & posterior belly of digastric), temporo* 

^ cervicofaciaL 

Auditoiy or Portio Mollis of the 7th - From foor of 4tA ventricle, its fibres of origin 

forming the linea transversa, and also from the restiform body A perhaps from. 

pons Varolii. - Divides into vestibular ft cochlear nerves. 

Ol0SS0*pharyBtfeal ~ From lateral tract of medulla oblongata above pneumogastric. Presents 

two ganglia in anterior or inner part of jugular foramen, the superior or 

jugular, and the inferior or petrous. 
Amastohoses " With pneutnogastric & facial, and through Jaoobsim's nerve with 

carotid plexus and great &* small petrosal nerves. 
Bbakchzs - 7ympaniCtCarotid,phafyngeal,muscular (to stylo-pharyngeus ft constric 

tors ), tonsillar, lingual. 

PneUfilOtf astric - ^^it'^ lateral tract of meduUa oblongata bdow glosso^pharyngeal 6* above spUtal 

accessory, - Presents two ganglia,- superior or jugular, small, rounded, situated 
in jugular foramen,- inferior or petrosal, large, cylindrical, situated below the 

foramen. 
Anastoxosxs •»- With/ifM/, the two other branches of the Sth, hypoglossal^ sympathetic^ 

loop between the two first cervical nerves. 
BaamCbes ^ AuricHlaripharyngeali superior laryngeal, inferior or recurrent laryngeal^ 

cardiac , pulmonary, oesophageal ^gastrie^ 

Spinal Accessory - 

ACOESSOBT POBtlOK - From lateral tract of medulla oblongata below pneumogaslric. 
Joins pneumogastrio, and assists in forming the pharyngeal, superior ft 

inferior laryngeal branches of the latter. 
SPINAL POBTION ^ F^^om lateral column of the cord as low as Uh or ^h cervical nerves, - 
Enters skull through foramen magnum, leaves it through jugular fora- 
men in same sheath as pneumogastrio, and supplies under surface of 

trapesina. 

Byp0|(l088al * If^m zroove between anterior pyramid ft olivary body by ten or twelve filaments^ 

which form two bundles. Leaves skull through anterior condyloid foramen. 
Am AflTOXOSBS - Witk yieumogastric, sympathetic, two first cervical nerves ft gustatory. 
Brancues '^ Descendens noni, muscular (to thyro- ft genio-hyoid), lingual (to B^lo* 

gloiiuBi hyo^glofiftos, geiuo«bTo-glo»iu ft sabsftsaoo w the tongao}. 
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TABLEAU of the FIFTH NERVE. 



From side of pons Varolii by two roots, anterior sntaU or motor^ posterior Urge 0r 

. ' sensory, 

BenBory root to Oassezian GanglioD^ motor root to inferior mazillaiy nerre outside 

cranium. 
Gasserian Ganglion giyes off t 

OPHTHALMIC — ^e smallest. Throngh onter wall of oarernomi rinns below ft 

externally to the other nerrei, and di?idei intox 
Lachrtkal - The smallest of the three divisions of ophthalmio. 
Fhontal - The largest. 

Nasal - Intermediate in size. Girea off branohes: gangiionic^ longeiHaryt in* 

fratrochlear* 

Ophthalinic^ Ciliary or Lenticular Ganglion. 

Thmb Boots - Sensory^ from nasal branch of ophtJkalmk^ 
Motor, from branch ofZrd nerve to inferior obliqnA 
Sympathetic, from cavernous plexus, 

Bbanches - The ciliary nerves. 

8UPEBI0B MAXILARY — intermediate in sise between ophthalmio ft infer- 
ior maiillary. Through foramen rotnndam, spheno-mazillary 
fossa, ft infraorbital canal to infraorbital foramen, where 
divides into palpebral, nasal, labial. Gives off branohes : orbital 
or temporo-malar^ spheno-palcUinct posterior di anterior dentah 

Spheno-palatine or Meckel's Ganglion. 

TuJtEB Roots - Sensory, from superior maxillary. 

Motor, tvom facial through vidian. 

Sympathetic^ from carotid plexus also through yidiaa. 
Bbam CHES : 

Ascending - Small filaments to periosteum of orbit 

Descending - Anterior or great palatine^ external paiatim^ posterior or 

sidcUl pedatitUt 
Interned - Superior nasal, naso-palatine* 

Posterior- Vidian, pterygo-pcdatine* 

INFERIOB MAXILLARY — The largest, both sensory ft motor. Divides just 

. « ^ below base of sknll into s 

ASTERiOE OE Smallee DiTisiox - Principally motor. Divides into branohes x 

« » ^ ^^^'^'^>*^*^ ^temporal, buccal, tuHf pterygoid. 

PosTEEiOE OE Laegee DIVISION - Sonsory with a few motor fibres. Dmdea 

into auriculo'ttmporal^ gustatory, inferior dental, the latter giving 

off the my lo*hyoid branch. 

Otic or Arnold's Ganglion. 

These Boots - Sensory, from auriculo^temporaf, and also from ghsso* 

/^fyMt^Ri/ through small peferosaL 
Motor, from inferior maxillary ft its internal pterygoid branch, also 

from ySirfs/ through small petnwaU 
Sympathetic, from plexus on middle meningeal artery. 

Beanchbs - To tensor palati ft tensor tympanu ' , 

Submaxillary Ganglion. 

Theeb Roots - Sensory, from gustatory* 

Motor, from facial through chorda tjrmpanL 

Sympathetic, from plexus on facial artery. 
Beau CHBS - To muoous membrane of monthi Wbarton*» daot, ft snbmtf « 

illitfygUad. 
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NOTES on the DEEP ORIGINS. 



Tho 2fui Nerve appears to derire deep origins, not from both Tabercnla Qnadrigemina, bnt from 
the anterior one onlj'. 

The points of origin of the %rd &» 4/A Nerves on the floor of the Aqnednot of Sylvins are so olosoly 
connected, that a nucleus common to both nerves is sometimes described. - A similar remark may bo 
made respeoiing the origins of tho ^h ^ facicU Nerves on the upper part of the floor of the Fourth 
Yontriole. 

A few of the fibres of the Zrd nerve are said to run downwards with the longitudinal fibres of 
the mesocephalon. 

The 4M Nerve, in addition to the fibres arising from the two nuclei described in the text (the ond 
on floor of Aqueduct of Sylvius & the one on upper part of floor of Fourth Yentriole), has some fibres 
which decussate with their fellows in the middle line of the yalre of Yieussens. 

The two roots of the Bth Nerve appear to arise mainly from two nuclei near the outer angle of the floor ofthi 
^h ventricle. If traced from the nerye, the sensory fibres are seen to turn outwards,and to end ina nnoleus 
which is continuous below with the Grey Tuberele of Bolando{ while the motor fibres are seen to turn 
inwards, and to end in a group of large cells on the inner side of the foregoing nucleus. - A few of tho 
sensory fibres appear, however, to run, some of them inwards towards the middle line, some down* 
wards towards the lower part of the meddalla (Lockhart Clarke), % 

Some of the fibres of the Facial Nerve decussate with their fellows in the middle line of the floor 
of the Fourth Yentricle. 

Hespeoting the Auditory NervOi see note on page 843. 

See also Note on page 218. 



SPINAL NERVES 
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THE SPINAL NERVES. 



Thirlj.one paiiv, - 8 ceirioal, IS dorsal, 6 lombar, 5 sacral, 1 oocoyjoreal, - tbe first or sab- 
occipital nerve being connted as a cerrical nerve, and each of the other nerves beinj^ 

named in correspondence with the vertebra beneath which it emerjsev 
Thej arise bj two roots^ anterior or motor, A posterior or sensory. 

ANTERIOR ROOTS — The smaller, except in the case ot the Ist cervical nerve. They 
arise from the so-called antero- lateral fissnre of the cord, a somewhat irregular 
linear series of foramina gradually approaching the antero-median fissare infer- 
iorly. Their fibres are collected into two bundles before they pierce the dara 

mater. 

POSTERIOR ROOTS — The larger, except in the case of the 1st cervical nerve, but their 
fibres are more delicate than those of the anterior roots. They arise from the 
postero-lateral fissure, coalesce into two bandies, receive a sheath from the dura 

mater, and enter the corresponding ganglion. 

OaSgUa on the Posterior Roots — Oeal, of a reddish grey colour, proportionate 
in slKe to the root upon which they lie, and generally situatod in the inter- 
vertebral foramina jast externally to the point where the anterior A 
posterior roots perforate the dura mater. The two first and the sacral & 
coccygeal ganglia must however be excepted : • the two first ganglia lie 
upon the posterior arch of the atlas & the laminss of the axis respectively, 
the sacral & coccygeal ganglia lie in the sacral canal, the ooooygeal 
ganglion being situated about the middle of its root. Internally these 
ganglia receive the two bundles of the posterior root, and are sometimes 
bilobate i immediately beyond them, the anterior A posterior roots coalesce 
to form the trunk of the corresponding spinal nerve. - The Ist ganglion 
is sometimes wanting, and, when present, is sometimes situated within the 
dura mater. 

The roots of the 1st cervical nerve are small, short, horisontally 
directed or slightly ascending, and the anterior one is the larger of the two. 
The roots of the following cervical nerves, and of the 1st dorsal, increase 
in size, length & obliquity ; and the posterior ones are considerably larger 
than the anterior ones. The roots of the other dorsal nerves are small A 
nearly uniform in size, and the posterior ones are but a little larger than the 
anterior ones. The roots of the lumbar & upper sacral nerves, again 
increase from above downwards, and the latter are the largest of all. On 
the contrary the roots of the lower sacral nerves diminish rapidly, and those 
of the last sacral nerve A of the coccygeal nerre are the smallest of all ; 
the posterior roots of these lumbar, sacral A coccygeal nerves are aUo but 
a little larger than the anterior ones. 

The length and the inclination of the roots of the nerves increase 
from the first to the last. The roots of the upper cervical nerves are, aa 
those of the first nerve, short and nearly horizontal, for their point of 
exit from the spinal canal is nearly opposite their point of origin from the 
cord. The roots of the following nerves become larger and more oblique : - 
The intra-spinal coarse of the roots of the lower cervical nerves is measured 
by about the breadth of one vertebra, and that of the roots of the lower 
dorsal nerves by about the breadth of two vertelree. The cord not 
descending; lower than the first lumbar vertebra, tho length of the roots of 
the lumbar, sacral, A coccygeal nerves increases from nerve to nerve by 
the breadth of one vertebra. # 

The trunk of each spinal nerve separates immediately into anterior A posterior primary 
diTlBloxui (Yide three following Tablets). - For the minute anatomy of the roots 

of the nervei Yide Structure of the Spinal Cord, 2nd Tablets 
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POSTEHIOB DIVISIONS of the SPINAL NERVES. 

Smaller than the anterior, the two first excepted 
POSTERIOR DIVISION OF 
First Cervical Nerve (Suboccipital) - Larg^er than anterior. Bnar^s bel^een ooofpttal 

bone A posterior aroh of atlas jast behind verte'jral artery, enters triangle form3d by small poster* 
ior cranio-vertebral mnsoles, sappltea these mniolei & oomplezas, and joins with posterior dirisioa 
of 2ad oerYioal nerve. Sometimes gives off a smiU ontaneoas branch, whioh branch, when it 
exists, aocompanies oooipital artery to integument of lower A baok part of oooipnt, and joins Wfth 

great A small occipital. 

Second Cervical, Nerve - Three or fonr times as larp^e as anterior division, and the largest of the 
posterior cervical nerves. Emerges between posterior aroh of atlas A lamina of axis, STipp*ie3 infer- 
ior obliqne, and after joinin!? with posterior division of 1st A 3rd cervical nerves, divides into : 
External Branch - Similar to external branches of six lower posterior cervical nerves, bat som3what 
• larger, joins with corresponding branch of 8rd posterior cervical nerve, and sapplies the same 

mnsdes, A also the oomplexns. 

Internal Branch (Great Occtfital Nerve) - Grosses triangle formed by posterior cranio-vertebral 

mnscles, pierces complexas A trapozin?, joins with small occipital A with ascending twig from 

internal branch of posterior division of 3rd, and snpplies integnmeat of baok of head as far as 

vertex; gives off an anricalar branch to bac*c of ear. 

Biz Lower Cervical Nerves - Smaller than the anterior, and diminish in sis a from above down- 
wards. Pass backwards and divide into : - 
External Branches - Small ; snpply splenin*, oervicalis ascendens, transversalis colli A trachelo*mastoid. 
Internal Branches - TAree linoer. Small; pass inwards beneath semispinalis colli, which they 
snpply, and are lost in the tnterspinales, mnlt.fidns Bpinae, A complexas; twigs to the integn- 
ment near the spine are however described by Ornveilhier, Sippey, A Hirschfeldt. - The ^rd^ 
4th, &* ^th, Hnoh larger, pass inwards between semispinalis A complexas^ which they 
supply, pierce spionins A trapozins close to spine, and onrve ontwards to snpply integu- 
ment over trapezias. ~ Internal branch of 3rd nerve gives off beneath trapeains a small twig, 
which ascends on inner side of great occipital nerve, and pierces trapezius to supply integu- 
ment of lower part of oocipat; this twig is sometimes called the 3.*d oooipital nerve. 

The name of " posterior cervical plexas " (Ornveilhier), is somatimes applied to the com- 
munications between the three first cervical nerves beneath the oomplexua. 

Dorsal Nerves - Smaller than the anterior, and all pretty nearly of the same size. Pass backwards be- 
tween transverse processes, and divide int3: -• 
External Branches - Six upper. Small ; piss backwards A outwards to interval between longis- 
simns dorsi, transversalis colli A trachelo- mastoid on the one hand and the ilto-costalis A its 
accessory mnsoles on the other, and supply these muscles A levatores oostarum. - Six lawsrm 
Larger; supply foregoing muscles, pierce serratus posticus inferior A latissimns dorsi in a line 

with angles of ribs, and bending outwards supply integnnent of baok. 

Internal Branches - Six upper. Large ; pass inwards between semispinalis dorsi A mnltifidns 

spinsB, whioh they supply; pierce serratus posticus superior, rhomboidei A trapeains close to 

■pine, and bend ontwards to integument of baok. -> The six hwer ones are smaller, and end in 

foregoing muscles without giving off any cutaseous filamentt. 

Ltll&bar Nerves - Diminish ' in size from abovo downwards. Pass backwards between transversi 

processes and between erector A multifidus spinee, and divide into 1 

External Branches - the largest. Supply erector spinae A intertransversales. The three first 

then pieroe aponeurosis of latissimus dorsi, cross crest of the ilium, and supply integument of 

baok part of gluteal region. The two last are lost in the muscles, an anastomotic filament 

joining however the 5th lumbar nerve to the 1st saoral. 
Internal Branches - J'^ass backwards in grooves on articular processes, and are lost in mnltiflius spinse. 

- A fojv small twigs to integument near apine are described by Sappey A Hirschfeldt. 

Sacral Nerves - Small, and diminish in size from above downwards. The four upper issue from sacral 

canal through posterior sacral foramina, the last issues through termination of spinal oanaL 

The three upper divide into : 

External Branches - The largest. Join in a first series of anasbo'not'o loops on upper A baok 

part of sacrum with last lumbar A 4th sacral, and pass outwards beneath glutens maximus 

4b posterior aspect of great sacrc-sciatio ligament ; here they join in a seooni series of loops 

and end in two or three cutaneous branches, which perforata lower A back part of gluteus 

_ « ., ,, .. , ./,, . maximu', and run outwards over its surface. 

Internal Brs. - Small, and lost in multifidus spinee. 

The two hit posterior sacral nerves are small, and do not divide into external A internal 

branches. They join with each other and with posterior division of coccygeal nerve, and are 

distributed to the fibrous strucinres on baok of coccyx* 

pOCCytfeal Nerve * Very small. Separates from anterior division in sicral canal, from which it 

issao3 through its terminal aperture. Communicates with las^ posterior saoral nerve, and ends 

in fibrous stiucturei on back of ooocylt. 

K.— From the foregoinq^ description it may be seen that the outanoi is nerves of the baok 

are derived from the intemil branches of the 2nd, 8rd, 4'^h, A 6bh cervical, and sis 

npper dorsal, and from the external branched of the six lower dorsal, A three first lumbftr* 
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ANTERIOB DIVISIONS of the SPINAL NERVES. -1st T. 



larger than tlie posterior (the two first ezoepted)| and oonneoted by one or two filaments 

with the syi^athetio* 

AJUTERIOTL DIVISION OF 

First Cervical Nerve (Suboccipital) - Small. Emergres between ooolpital bone ft 
I>08terior arch of atlas below vertebral artery. Passes forwards on inner aide of 
vertebral artery & rectus lateralis mnsole, crosses foramen in transverse process of 
atlas, and descends in front of this process to join with ascendinpf branch of the 
second. Supplies the rectus lateralis A the recti capitis antioi major & minor, and 
oommnnioates with the pnenmogastrioi hypoglossal, i superior ooryical ganglion of 

sympathetic. 
Second Cervical Nerve - Larger than foregoing, but still much smaller than the poster, 
ior division of the same nerve. Emerges between i>osterior arch of atlas & lamina 
of axis, passes forwards between transverse processes of the same viKebrae o« ofifeer 
side of vertebral artery, and divides into an ascending branch, which joins tha 
first nerve, and a descending branch, whioh joins the third.. Gives off the small 

occipital nerro. 

Third Cervical Nerve - Huoh larger than the two foregoing, and lawer than the poster. 

ior division of the same nerve, as are also the anterior divisions of all the following 

nerves. Passes downwards A outwards beneath sterno-mastoid, and divides into : - 

AsciBnuvo Bbancu - Joins with second, sympathetic & spinal accessory,fmd divides into 

great auricular & supefficial •ervical. 

Beecekputo Bbakch - Descends in front of scalenus anticus, and joins with 4th. 

Gives off a few of the superficial descending branches of the oervioal plexus. 

Fourth Cervical Nerve - Joins with 8rd & 6tb, and usually also with the phrenic, 
passes downwards & outwards beneath stemo-mastoid, and gives ^ the greatar 

part of the superficial descending branohea of the oarvioal plexus. 

Four Lower Cervical Nerves - Much larger than foregoing, and enter iail» formation 

of brachial plexus (Vide Braottal Plex«s.) 

Dorsal Nerves - vide next Tablet. 

LlUZlbar Nerves - Larger than the dorsal, and increase in sise from above downwarCs. 
They communicate with the ganglia of tne sympathetic by long slender filaments, 
which accompany the lumbar arteries round the sides of the bodies ol^ the vertebrra 
beneath the psoas. The four upper nerves join to form the lumbar plexus. A 
branch from the 4th joins the 5th to form the iumbO'Sacral nerve or cord (Vide 

Lumbar A Sacral Plexuses.) 

Sacral Nerves - Diminish in size from above downwards. The four upper ones emerge 
from the anterior sacral foramina ; the 5tb, together with the anterior division of 
the oocoygeal nerve, after emerging from the spinal canal through its terminal aper* 
ture, curves forwards between the sacrum & the coccyx. The two first, wliich are 
much the largest, the 3rd, and a part of the 4th, join with the lumbo-saoral cord 
to form the sacral plexus (Vide Sacral Plexus). The remainder of the 4th enters 
into the formation of the inferior hypogastric or pelvic plexas, (as do also a few twig^ 
from the 8rd nerve, and sometimes also twigs from the Ist & 2nd), joins with the 5th 
nerve, and supplies the coccygeus, levator i sphincter ani, ft the integument behind 
the anus. The 5th nerve communicates with the 4th, descends upon the coccygeua 
to tip of coccyx, and then perfo>*ates the muscle to integument between anus & coccyx; 

it joins with 4th & coccygeal. 

Cocoytfeal Nerve * Very small. Emerges from termination of spinal Oanal, comes forward 

between sacrum h coccyx piercing the sacro«sciatio ligaments & the oocoyg^ns, 

joins with 5th sacrali and is lost in the integument at back ft side of ooocyx. 
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ANTERIOR DIVISIONS of the SPINAL NERVES— 2nd T. 



DORSAL NERVES (Intercostal) — TweWe on each Bide, oonneoted to the corresponding 
ganglion of the sympathetiq, each of them by ono or two very short filaments, and nol 

joined into a plexns.- May be divided into two eets t « 

Six Upper or Thoracic Intercostals -* Along biz nppor intercostal spaces below ih« 
tcssoIb, Ijing first between the pleura & the external intercostals, then between the 
two intercostals, and finally between the pleura and the internal intercostals A 
triangalarls sterni, crossing the internal mammary vessels. They give off branches t - 

HuscuLAE -To oorrespondiog intercostals & triangularis sterni'; at the front of the 

the ohest some cross the costal cartilages from one space to another. 
Latesal Cutaneous - Fierce intercostals & serratus magnns midway between yertobro9 

& sternum, and divide into : - 
* Anterior Offset - Forwards to integament of side of chest & mamma, and to 

* upper digltations of external oblique. 

• FoiUrior Offset - Backwards to integument 07or latissimus dorsi h scapula. 

Tho posterior offset of the lateral cutaneous branch of the 2nd 
intercostal nerve, is called the intercostO'humeral tierve. It crosses the 
axilla, joins with lesser internal cutaneoas nerve or nerve of Wrisberg 
& with internal cutaneous branch of musculo-splral, and pierces deep 
fascia to integument of upper inner & back part of arm ; its size varies 
inversely with that of the nerve of Wrisberg. There is frequently a 
second intercosto-humeral nerve derived from the 3rd intercostal. 
Antebioe Cutaneous - The terminal prolongation of the trunk. Fierce internal inter. 
oqi^als & peotoralis major by side of sternum, and turn outwards to integu- 
ment of mamma & front of chest. The second joins with the clavicular 

branches of the superficial cervical plexus. 

» Six Lower or Thoraoo-Abdominal Intercostals - Along fire lower interoostai 

spaces, as loregoing, and behind oostal cartilages (ihe last nerve runs along lower 

border of last rib in front of quadratus lumborum). Between internal oblique A 

transversalis to sheath of rectus, whloh they perforate. Give off branches : 

Muscular - To corresponding intercostals, & abdominal muscles. 

Latebal CuTi^ous - Fierce external intercostals & external oblique in a line with 

corresponding branches of foregoing, and similarly divide into i 
* Anterior Offset - To integument of abdomen as far as rectus. 

Posterior Offset - To integument over lower part of latissimus dorsi. 
Amteeiob Cutaneous - Become cutaneoas near linoa alba, and turn outwards iowards 
lateral cutaneous nerves; their number & ozaot position are somewhat 
variable. - A second set are described by Oruveilhier & Hirschfeld as 

existing aloog the outer edge of the rectus. 

The First DOTSal Nerve -Has no lateral cutaneous branoh; or rather the braneh of 
the 1st dorsal nerve, which corresponds to the lateral eaianeoas branches of tho 
other dorsal nerves, is a large trunk which enters into the formation of the brachial 
plexus. Tho oontinuation of tho nerve along the first intercostal space is small, 

and ends in the first anterior cutaneous nerve. 

• 

TllO Last Dorsal Nerve -The largest. Occasiofiially oonneoted with the first lumbar 
KOi've by a Blunder branch,* tho dorsi-lumbar nerves wbich descends in the substanoe 
of the quadratus lumborum. Buns along lower border of lost rib, as above stated, 
and communicates between the internal oblique ife transversalis with hypogastric 
branch of the ilio-hypogastrio. Its lateral cutaneous branch is large; it pieroei 
iniernal and external oolique above crest of the ilium, and crosses the orest to 

Bopply^ integament of front part of glateftl regiom 
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CERVICAL PLEXirs. 

Formed by anterior branchefl of xbnr upper eervioal nmres & loops eonneoUng iliem, and Ilea l)eiieftth 
fltemo-mastoid, in front of levator angnli Bcapnlie & scalenua medins A the fonr npper yertebrsB. 

Commnnicates throngh loop between 4th dc 5th nerves with brachial plexns, and, through its deep 
oommnnioating branches, with pnenmogastrio, spinal accessory, hypoglossal A superior oenrical 
ganglion of the sympathetic. - Its superficial branches commnnicate with facial A great oodpital. 

Its branches are superficial A deep. 

SUPERFICIAL BRANCHES — wind round posterior border of stemcmastoid one abore 

the other in the following order, which is also the order in which they arise. 

Small Occipital - From 2nd cervical ; variable in size & sometimes double. 

Ascends beh;nd sterno-mastoid to attollens aurem A posterior belly of oocipito- 
frontalis, and perforates deep fascia to integument of back of side of head A 
upper part of back of pinna { its auricular branches being sometimes supplied 
by great occipital. Joins with great occipital, great auricular, A posterior 
auricular branch of facial. - The second small occipital, or smallest occipital, 
when it exists, arises from 8rd nerve, and sends twigs to back of neck. 

Great Auricular - From 2nd A Srd cervical nerves. 

Ascends upon sterno-mastoid A beneath platysma to near lobule of ear, where it 

divides into branches : 
Auricular - Several, large; to integument of back of pinna, joining with pos- 
terior auricular branches of facial A pneumogascrio. Some twigs supply 
outer surface of lobule^ and one reaches outer surface of pinna throngh 

a fissure between antihelix A concha. 
Mastoid - To integument behind ear, joining with post, auricular branch of facial. 
Facial * To integument of face, and to parotid gland joining with facial* 

Superficial Cervical -The largest; from 2nd A 3rd. *^ ^ 

Crosses sterno-mastoid beneath pi a tysm a A external jugular vein, and divides into bra. : 

AscENSiKO •> Given off an ascending twig to external jugular vein, joins with 

cervico-facial branch of facial, and, supplying platysma, pierces it to 

integument of upper /s front part of neck. 
Descendtno - Pierces platysma to integument of lower A front part of neck. 

Superficial Descendiug - Several large branches from Srd A 4th. 

Descend between sterno-mastoid A trapezius, and divide into branches; 

Sternal - Cross origin of sterno-mastoid to integument of front of dhest as 

far as middle line. 

Clavicular - Cross clavicle (sometimes one of them perforates the bone) to 

integument over pectoralis major A deltoid, communicating with oata« 

neons branches of the superior intercostal nerves. 
. AcROiriAL - Over acromion A clavicular origin of trapenius to integument of 

outer A back part of shoulder. 

DEEiP BRANCHES — Divided into internal A external. 

.. ^INTERNAL -Aro 8 

CoXUXnunioating - From loop between 1st A 2nd cervical to pneumogastric, hypoglossal A 
superior cervical ganglion of sympathetic; and also from Srd A 4th to cord of 

sympathetic bolofv the ganglion. 
Muscular - From 1st A 2nd, to recti capitis antioi major A minor, and rectus lateralis. 

Communicans Noni - From 2nd A Srd. 

Downwards A forwards across sheath of carotid vessels (sometimes within the sheath, 

and then either in front of or behind internal jugular vein), and, near middle 

of nock) forms a loop with dcscendens noni ; from convexity of whioli loop 

branches aro given off to the sterno-hyoid A -thyroid and onso^hyoid. 

Phrenic or Int. Kespiratory of Sir C. Bell - From 8rd, 4th, and usually also from 5th. 
Downwards A inwards in front of scalenus anticus. 

Between subclavia n vein A 1st part of subclavian artery crossing internal miunmaryy 

and receiving a filament from B3rmpathetio, sometimes another from 5th & 6th 

I cervical nerves, and occasionally on the left side, one from the ansa hypogU 

2 Crosses arch of Aorta A pulmonary artery, on the lelt side. 

9 Descends, on the right side, on outer side of right innominate vein A sup. vena 

', In front of root of lung & along side of pericardium to diaphragm, and dividea in 

^ to branches which perforate the diaphragm and supply it by its under surface. 

Both nerves give off twigs to the pericardium A pleura, and join with the phrenio 

plexus of the sympathetic, the right nerve sending also a few filaments to the 

__ diaphragmatio ganf^lion. 

EXTERNAL — Are: 

Communicating - Join spinal accessory in substance of sterno-mastoid, in oocipilal 

triangle, A beneath trapezius. 
UuSOUlar -To stemo-mastoid (firom 2nd nerve)| levator ang^uli scapulas (from Srd), scale. 

nus medius A trapesius (from 3ra & 4th) 
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BRACHIAL PLEXUS. 



Jf ormed as follows by anterior diyisionB of 5th, 6tfa, 7th, k 8th cervical and let dorsal ns. : 

Fifth (Sr* Sixth Cervical unite between anterior & middle scaleni, and are soon 

joined by part of the seventh^ the outek cord of the plexns being thas formed. 

Eighth dr* First Dorsal nnite behind Bcalenng antions, and form the inneb cobd. 

Remainirtg part of Seventh is joined a little lower down by two anastomotic 

branches given off by inner & outer cords, the third or postebiob cobd 

being thus formed. 

Varieties, more apparent than real, are frequently met with, 

resulting from the correspondingly increased or diminished size of the 

above mentioned anastomotic branches, and of the portion of the 7th 

nerve which assists in forming the posterior cord; the posterior cord 

being formed almost completely, in the one case, by the branches given 

off by the two other cords, and in the other, by the 7th nerve itself. 

Other varieties may also result from the two anastomotic branches arising 

from the inner A out-er cords either higher or lower than usual, and from 

their joining the reeiainder of the 7th nerve at a higher or at a lower level. 

Broad between anterior A middle scaleni, where anterior divisions of the nerves lie 

above 2nd part of subclavian artery; contracted opposite clavicle, where inner & 

outer cords lie at fore part of plexus on outer side of 3rd part of subclavian artery 

& of Ist part of axillary ; again expanded in axilla, where the three cords lie on 

inner, outer & posterior aspects of 2nd part of axillary, and where they break up 

into the large nerves of upper limb. 

Communicates with the cervical plexus through loop between 4th A 5th nerves & through 

branch from 5th nerve to phrenic, and with middle & inferior ganglia of sympathetio. 

BRANCHES - Are 

ABOVE THE CLAVICLE : 

Post, or Long Thoracic, or Ext. Respiratory of Sir C. Bell - From 

5th & 6th nerves, the two roots uniting in substance of sca- 
lenus anticus. 
Deeply along side of chest behind axillary vessels & cords of brachial 

plexus as far as lowest digitation of serratus magnus. 
EnpraSCapnlar - From back of trunk formed by union of 5th & 6th. 

Backwards A oatwards beneath trapezius A through suprascapular 
foramen to supraspinous fossa, where lies between snpraspina- 

tus A the bone. 
Bound spine of scapula to infraspinous fossa. - Supplies supra- & infra- 

spinati (two twigs to each), shonlder-jolnt A scapula. 
Muscular -* ^o rhomboidei A frequently to levator anguli scapulae (from 5th 

nerve), subclavius (from 5th A 6th, anastomoses frequently 
with phrenic), scaleni A longus colli (variably from 6ch 7th A 

8th.) 
CoXXUnuXlicating - From 5th cervical to phrenic on anterior scalenus. 

BELOW THE CLAVICLE — The branches are given off from the three cords 

as follows, from : 
Outer Cord - External anterior thoracic, outer head of median, mus- 

culo-cutaneous or external cutaneous. 

Inner Cord - Internal anterior thoracic, inner head of median, ulnar, 

internal cutaneous, lesser internal cutaneous or n. of Wrisberg. 

Posterior Cord - The three subscapular nerves, musculo-spiral A 

circumflext. 
Anterior Thoracic Nerves - Two, connected together by a loop on innef 

Bide of axillary artery* 
External or Superficial -The largest. Crosses both axillary artery A 

vein to under surface of pectoralis major. 
Ikternal or Deep - The smallest. Between artery A vein, and gives 

twigs to under surface of both pectorales. 

Subscapular Nerves - Three ; 

Upper - The smallest ; to upper part of subscapularis. 

Lower -To lower border of subscapularis A to teres major; the latter ' 

muscle having sometimes a separate nervo 
Long - The largest. Along lower border of subscapularis to latissimus 

dor£i. 
Nerves of the Ann - vide three following Tablets. 
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MEDIAN & MnSCULO-CUTANEOUS NEBVES. 



MEDIAN NERVE. 

From inner A onter oords of brachial plezna by two roots which Bnrronnd Srd part of aadllarj 
arterj. - Lies at first on oater side (more or less so, bnt neyer quite in front) of Srd 

part of axillary & npper part of brachial arteries. 
Crosses brachial arterj usually in front, and lies on its inner side at bend of elbow. 
Between the two heads of pronator radii teres, and down middle of front of forearm, lying 
deeply at first between fiezor snblimis & flexor proftindns digitoram, and then super- 
ficially between tendon of flexor carpi radialis & outermost tendons of flexor sublimis. 
Beneath anterior annular ligament to palm of hand, where lies in front of flexor tendons, and 

becomes enlarged and flattened, and dlTides into two 

TERMIN A L BRANCHES : 

Eztomal - Supplies abductor, opponens ft outer head of flexor broTis poUicis, and gires 

palmar digital branches to thumb & outer side of index finger. 

Internal - Supplies the two outer lumbricales, and gives palmar digital branches to 

contiguous sides of indeX| middle and ring fingers. -The digital nerves are 

superficial to the digital arteries. 

LATERAL BRANCHES: 

17one in upper-arm. In fbre-arms 
Muscular - Aioae near elbow ; to all the superficial muscles of firont of fore-arm except 

flexor carpi ulnaris. 

Ant. Interosseous -"^ith anterior interosseous artery between flexor longus pollicis 

A flexor profundus digitorum, supplying the former A the onter half of the 

latter, and ends in pronator quadratns. 

Palmar Cutaneous ^ From lower part. Pierces deep fasda a little abore anterior 

annular ligament and supplies integument of palm of hand & ball of thumb, 

joining with palmar cutaneous branch of ulnar, and with radial or anterior 

branch of external cutaneous. 

MUSCULO-CUTANEOUS or EXTERNAL CUTANEOUS NERVE. 

From outer cord of brachial plexus in common with outer heskd of median. 
Through coraco-brachialis, and between biceps & brachialis anticus to a little above external 
condyle, where perforates deep fkscia, and diTides, behind median cephalic vein, 

into: 

Anterior Branch - Along front of radial side of fore*arm as low as wrist, where lies 

in front of radial artery, and joins with radial nerve. Sends filaments over 

ball of thumb, suid accompanies radial artery to back of carpus. 

Posterior Branoh -Along back of radial side of fore-arm, joining with radial and 

with external cutaneous branoh of musculo-spiral. 

Bttppliei ooraoo-braohlAliSy biceps St brachialis antiouSj and sends twigs to humerus St to 

elbow-joint 
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ULNAB, INT. CUTANEOUS, & LESSER INT. CUTAN- 
EOUS NEBVES. 

ULNAB NERVE. 

From inner eord of braohial plezna in common with inner head of median, internal ontane* 
ons & lesser internal ontaneons nerree. - Lies at first on inner side of 8rd part of 

axillary ft upper part of brachial arteries. 
Pierces internal intermnscnlar septum with inferior profnnda, and desoenda in groove 

between olecranon ft internal condyle. 
Enters fore-arm' between the two heads of flexor carpi nlnaris. 

Descends on flexor profundus, being covered in upper part of fore-arm by flexor carpi 
nlnaris, lying superficially in lower part between tendon of latter muscle ft inner- 
most tendons of flexor sublimis digitorum. - Ulnar artery lies on outer side of nerve, 

and is distant from it in upper part of fore-arm. 
Crosses anterior annular ligament a little behind artery ft on outer side of pisiform bone, 

and divides into two 

TEBHINAL BRANCHES : 

Buperflcial-To palmaris breviSy integument ft 1} fingers on inner side of hand, 

joining with median. 

Deep - Between abductor ft flexor brevis minimi dig^ti, and beneath flexor tendons 

with deep palmar arch. Supplies muscles of little finger, interossei, the 

two inner lumbricales, adductor pollicis ft inner head of flexor brevis. 

LATERAL BRANCHES: 

None in upper-arm. In fore-arm : 
Articular to Elbow Joint - Several, small, arise behind elbow. 
UuBCUlar - To flexor carpi ulnaris ft inner half of flexor proitmdus. 
Palmar Ctltaxieoas - Arises a little below middle of fore-arm. With ulnar artery 
to integument of front of wrist ft palm of hand, joining with palmar cuta* 
neous branch of median ft frequently with internal cutaneous. 

Dorsal CutaneotUEl - Large, arises a little above wrist. Winds inwards beneath 
tendon of flexor carpi nlnaris, and supplies integument ft 1} flng^ers on 

inner side of back of hand, joining with radiaL 

Articular to the Wrist. 
INTERNAL CUTANEOUS NERVE. 

From inner cord of brachial plexus in common with inner head of median, ulnar ft lesser 

internal cutaneous nerves. 
Along inner side of brachial artery in front of lesser internal cutaneous, giving off a. cuta- 
neous filament to integument over biceps. 
Pierces deep fascia with basilic vein, and divides into : 

Anterior Branch - in front of, or sometimes behind, median basilio vein to in- 
tegument of front of inner side of fore-arm as low as wrist, frequently 

joining with palmar outaneous branch of ulnar. 

Posterior Branch - Over internal condyle to integument of back of inner side of 

fore-arm to near wrist, joining with lesser internal outaneous ft dorsal 

outaneous branch of ulnar. 

LESSER INTERNAL CUTANEOUS N. or N. of WRISBERQ. 

From inner cord of brachial plexus in common with inner head of median, ulnar ft internal 

cutaneous nerves. 

Along inner side of axillary vein ft brachial artery ft behind internal cutaneous nerve to 

integument of back of lower third of arm, joining with interoosto-humeral ft 

posterior branch of internal cutaneous. 

Its sise ft communications vary considerably. IVequentlv interoosto-humeral nerve ifl 

large, and takes the place of nerve of Wrisberg, joining brachial plexus by a small 

filament only, or not at adL 
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MUSOULO-SPIRAL & CIECUMPLEX NEBVES. 



MUSCULO-SPIRAL NERVE 

The largest branoli of brachial plexni. Arises from posierior oord in oommoa with 

oircnmflex, and lies at first behind 8rd part of axillary artery & upper 

part of braohiaU 
Downwards & outwards in front of tendons of teres major & latissimns dorsi, and in 

spiral groove with superior profunda artery. 
Between brachial is anticus & supinator longus to front of external condyle, where it 

divides into radial A posterior interosseous nerves. Ita branches are: 

Uuscnlar - To triceps, anconeus, brachialis anticus, supinator longus, ex- 
tensor carpi radialis longior. 
Cntsmeons - Three, small, one internal, two external ; to integument of 
inner & posterior, and of outer A anterior aspects of arm, and of 

outer aspect of fore-arm. 

BADIAL NERVE — The smaller. 

Down front of outer side of fore-arm beneath supinator lon^s, lying on outer 
side of radial artery, which artery is distant from it in upper third & close 
to it in middle third. Winds outwards & backwards beneath tendon of 
supinator long^s about three inches above wrist, pierces deep fascia, and 

divides into branches : 
EzTEBNAL - The smaller. To outer side ft ball of thumb ; joins wicii 

posterior branch of external ontaneoas. 

Iktebnal - The larger. To integument, ft remainder of 3^ fingers on 

outer side of hand ; joins with external cutaneous St with dorsal 

cutaneous branch of ulnar. - Adjoining sides of middle ft ring 

fingers may be supplied by same nerve, which may be either the 

radial or the ulnar. 

POSTERIOR INTEROSSEOUS NERVE — The larger. 

Through substance of supinator brevis to back of fore*arm. 

Between snperfioinl ft deep muscles of posterior aspect of fore-arm, supplying 

them all except anconeus, supinator iongus, ft extensor carpi radiaaa longior. 
Beneath extensores seoandi internodii polliols ft communis digitornni to back cf 

carpus, where it becomes ganglionic and supplies artioulatioas of wrist. 



CIRCUMFLEX NERVE 

From posterior cord of brachial plexus in common with musoulo-apiral. 
Downwards ft outwards behind axillary artery in front of subsoapularis. 
Backwards, with posterior circumflex vessels, through quadrilateral apaoe bounded 

by terei major, teres minor, long heal of triceps, & hnmerus. 
Gives off a small twig to shoulder-joint, aad divides into: 

Superior Branch - ^^e larger. Bound neck of humerus ska far as anter- 
ior border of deltoid; supplies deltoid, and givea off ontaneoas 
filaments which perforate the muscle to integument over tourer 

part of shoulder. 

Inferior Branch - The smaller. Supplies teres miaor^ baok part 

of deltoid, ft integument over baok of shoulder; hska frequently 

a gaogliform enlargement on branoh. to teres miwM> 



261 



LX7MBAB PLEXUS. 



Formed by anterior diTiaions of fonr npper lambar nerroiy and situated in substance of psoas, 

in front of transTorse processes of the lambar Tertebrse. 

Harrow aboTe, wbere it nsnally receiyes a small branoh from last dorsal ner^e ; broad below, 

where it is joined to the sacral plexas by a branoh from 4th lumbar nerve & by lambo- 

saoral nenre or cord* 
Its arraogment is as follows: - (Vide Qualn's diagram). 

let Lumbar Nerve - c^i▼08 off: 

Uto-hypogastric, 

IliO'-ingutmilt 

Small part of Genito-crural^ 

Communicating branch to 2nd ZuntSar* 

2xid Lxunbar Nerve - Completes 

GenifO'Cruralt - and gives off 
Grtaterpart of External Cutaneous^ and 

Communicating branch to 3rd Lumbar, from which oommnnioating branoh tha 
Anterior Crural, Obturator, 6* Accessory Obturator nerves (when tha 

latter exists) are partly derived, 

3rd Lumbar Nerve - Completes 

External Cutaneous, and pives off 

Greater part of Anterior Crural, Obturator 6* Accessory Obturator Nerves (when 

the latter exists), and » 

CommuMcAting branch to 4th iMtfibar* 

4tli Lumbar Nerve - Completes 

Anterior Crural, Obturator, 6f* Accessory Obturator Nerves, (when the latter 

exists), and gives off a 
Large branch to^th Lumbar, whioh large branoh forms with the latter nerve 

the Lumbo'Sacral Nerve 9r Cord* 
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LATERAL BRANCHES of the LUMBAR PLEXUS. 



ZIiIO-HTPOOASTIlIC — From Ist lambar. 

Emerges from upper part of outer border ofPsoas. 
Grosses qnadratos Inmboram. 

Perforates transrersalis, and dirides between it ft internal oblique into branches x - 
Iliao - Pierces Internal & external oblique jast aboreorest of ilinm, and snppliea skin of 

gluteal region behind lateral cntaneons branch of twelfth dorsal nerre. 

Httogastbio - Forwards between internal oblique ft transTersalis, communicating with 

ilicinguinal. Pierces internal oblique ft aponeurosis of external oblique 

a little aboTe the external abdominal ring, and supplies skin of hypogas- 

trio region. 

lUO-XNOniNAL — From Ist lumbar; smaller than foregoing. 

Pierces psoas, and crosses quadratus lumbornm immediatdy Mow Uio^hypogastric. 

Pieroes trans^ersalis, and communicates with hypogastric branch of ilic-h jpogastrio 

between that muscle and the internal oblique, which it pierces a little 

further on. 
Through inguinal canal in front of spermatic cord ; and supplies skin of upper k 

inner part of thigh and of scrotum ft penis, or of lablnm padendL 

Is sometimes small, and then ends by joining the ilio-bypogastrio near crest of 

ilium ; in that case a branch of the ilio*h7pogastric takes the place of the 

ilio-inguinsl. 

OSNXTO-CRURAIi -^ From 2nd lumbar nerre^ and by a few filaments from the Ist. 

Descends obliquely through suhsiana^ and afterwards on anterior surface of psoas^ and 

divides into branches : - 

Gbnital - Orer external iliac artery, and through inguinal canal behind spermatic oord, 

to cremaster muscle ft scrotum ; - in female behind round ligament to labium. 

Gevsal - Beneath Pouparts ligament on inner side of psoas. Pierces fkscia lata on outer 

side of femoral artery, and supplfss skin of upper and front part of thigh; 

communicates with middle outaneoub 

XZnSRNAL CUTANEOUS '— From ind lumbar nerve, and^ by a few filaments, finom the Srd. 

Pierces psoas muscle towards its middle and crosses iliacns. 

Passes beneath Pcupart's ligament tiiro*^h notch below anterior superior spine of 

ilium, and divides into branches: - 
Aotekior - Pierces fascia lata about four inches below Ponpart's ligament, and supplies 

skin of anterior ft outer aspects of thigh as low as knee. 
PosTBftiOB - Supplies skin of outer ft ixMterior aspect of thigh. 
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ANTEBIOB CRURAL NERVE. 



The largest branch of lumbar plexruu — Arises mainly firom 3rd A 4ith Inmbar nerres, bat 

receives also a fasdonlns firom the 2nd. 
Descends throngh sabstance of psoas, and emerges from lower part of its outer border. 
Passes down between psoas & iUaoos, giving off small branches to iliacns & femoral artery. 
Enters thigh beneath Fonpart's ligament half an inch to outer side of femoral artery, and 

divides into anterior & posterior divisions. 

ANTERIOR DIVISION - Gives off: 

Middle GataneoUB Nerve * Pierces fascia lata A generally sartorins also ( which 

muscle it then supplies ) about three or four inches below Pouparfs ligament^ 
and divides into two branches to integument of front of thigh as low as 
knee. - Joins witii crural branch of genito-orural, internal cutaneous & 

internal saphenous. 

Xxitemal GutaneoUB Nerve - Crosses upper part of sheath of femoral vessels giving 

off a few cutaneous filaments, and divides into : 

AjiTEEiOE OB External Branch - Pierces fascia lata about Unver third of thigh^ 

and divides into branches to integument of inner & outer sides of 

knee ; joins with middle cutaneous & long saphenous. 

Inioeb or Posterior Branch - Along posterior border of sartorius, joining in 

a plexiform network beneath fascia with long saphenous & obturator. 

Pierces fascia lata a little above inner side of knee; supplies integpunent of 

inner sides of thigh & upper part of leg, joining with int. saphenous. 

Long or Internal Saphenous Nerve - ^^^ largest branch of anterior division 

( arises sometimes from posterior division ). 
Along whole length of outer side of femoral artery, lying first at a slight dis- 
tance from it, and then dose to it. 
Pierces fibrous band which extends firom vastus intemus to tendons of adduc- 
tors longus & magnus and forms anterior wall of Hunter's canal. 
Pierces deep fascia between tendons of sartorius A^aeilis, and joins with internal 

cutaneous. 

Passes with internal saphenous vein along inner side of leg & divides into two 

branches; one terminates at inner ankle, the other passes in front of 

ankle to integument of inner side of foot. 
Joins in plexiform network above mentioned with internal cutaneous & obtura- 
tor nerves ; - gives off to integument of front of knee a large branch, 
nervus ontanens patellie, which, joining with external, middle & internal 
cutaneous nerves ft other branches of long saphenous, forms plexus 
patellfls in fh>nt of knee; -gives off numerous branches to integument of 

front ft inner side of leg. 

POSTERIOR DIVISION - Gives off i 
Muscular Branchee 

To all the muscles of front of thigh except tensor vaginas femoris supplied by 

superior gluteal n., and Sartorius supplied by filaments firom middle or 

sometimes from internal cutaneous nerve, [pectineus is partly supplied by 

, obturator nerve J 

Articniar Branches 

Two : - one from nerve to vastus extemus, long ft slender ft distributed to front of 
oapsule; one firom nerve to vastus intemus, accompanies deep branch of 

anastomotioa magna to inner side of capsule. 
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OBTURATOR NERVE 



Arfsei maiDly from 3rd & 4th lambar nerves, bat receires also a faaoionlas from the Snd 

(Sappey, Hirschfeldt, & Qaain's diagram of lumbar plexus). 
DesoeDda through inner fibres of psoas, and emerges from inner border of that mnsole 

opposite brim of pelvis. 
Along enter wall of palvis above obturator vessels to upper part of obturator foramen; 

enters thigh, and divides into: 

Antorior Brancll - *^^^ smaller. Descends in front of adduotor brevis, and behind pec- 

tineus & adduotor longns, to femoral artery, upon whioh it is distributed 

below the latter musole. Gives off branches : - 

Arttcular - To hip.joint ; arises near obturator foramen. 

Muscular - To gracilis & adductor longns, and sometimes to peotineos & adductor 

brevis; 
ANASTOXOTrC TO INTERVAL CUTANEOUS & INTERNAL SAPHENOUS NeSVBS — Arises 

opposite lower border of adduotor longns, and forms with the foregoing 

nerves a pleziform network beneath deep fascia of thighl 
Sometimes this anterior branch of the obturator nerve, and its commxixiicaUng 
offset to tho internal cutaneous & internal saphenous nerves, are larger 
than usual. The latter then give? off cutaneous filaments to the skin of 
the lower & inner part of the thigh, and descends along the posterior bor- 
der of tho sartorins to the inner side of the knee-joint; here it pierces the 
deep fascia, communicates again with the internal saphenous nerve (which 
is then smaller than usual), and supplies the skin of the inner side of the 

leg as low as its middle. 

Posterior Brancll - The larger. Pierces upper fibres of obturator ezternnei, and des- 
cends behind adduotor brevis in front of adduotor magnas ; g^ives off 

branches : - 
Muscular - To obturator ex^emus & adductor magnus (and to add actor brevis, 

when the latter is not supplied by the anterior branch of tho nerve). 
Arttcular - Through opening in loirer part of adduotor magnus, and npon the pop- 
liteal artery to baok of knee-joint. 

ACCESSORY OBTURATOR NERVE 

Arises (when it exists) either directly from obturator nerve, or, by separate 

filaments, from tho 2nd, 8rd, & 4th Inmbar. 
Descends along inner side of psoas, crosses front of pubes, gets behind pectineal, 
and divides into branches to peotineus & hip-joint. Oommaaioates wl&b 
anterior branch of obturator nerve; the oommnnioating branch is some- 
times large, and is then prolonged as a oataneous nerTe to the thigb 

* leg (Oraj). 
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SACRAL PLEXUS. 



Formed by Inmbo-Bacral oord & anterior divisions of the three first sacral nenres, and part or 

that of the fourth. 

Triangular in shape, - its constitcent nenre-fibres oonTorging to form one broad flat cord, 

which leaTea pelyis through lower part of great sacro-sciatic foramen below pyriformis, 

and immediately diTides into Small sciatic, Great sciatic & Fadic 
Bests upon pyriformis, and is covered by the pelvic fascia A by the two terminal branches 

(sciatic ft pndio) of anterior division of internal iliac artery. 

BRANCHES : 

Superior Gluteal - From back of lnmbo*sacral cord. 

With gluteal vessels through upper part of great saoro-sciatio foramen above 

pyriformis, and divides into: 
BuPE&iOB Bbanch - Along middle curved line on dorsum ilii with superior division 

of deep branch of gluteal artery. Supplies glutei medius ft minimus. 
Intesiob Branch - Directly forwards betvreeu glbtei medius ft minimus, which it also 

supplies, and terminates in tensor vagpins femoris. 

MuSOUlar * To pyriformis, obturator internus, gemelli ft quadratus femoris. * The 

nerve to obturator internus passes behind spine of ischium and through 
lesser sacro-sciatic foramen to inner surface of the muscle. - The 
gemellus inferior and the quadratus femoris are supplied by a common 
branch, whtoh runs between capsule of hip.joint and the obturator internus 

ft gemelli, and gires off an articular filament to the joint. 

Small Sciatic - From lower ft back part of sacral plexus. 

With sciatic vessels throtigh lower part of pn^at sacro-sciatic foramen below 

pyriformis. 
Descends beneath gluteus mazimus on inner side of great sciatic nerve. 

Along back of thigh beneath fascia lata to lower part of popliteal space. 
Perforates deep fascia, and accompanies external saphenous vein to skin of back 
of leg; communicates with external saphenous nerve. Gives off branches t 
IirvEEiOR Gluteal - Several, large ; to under surface of gluteus maximus. 
Im ERioR Pudendal - Forwards below tuber ischii to skin of perinraum and upper ft 

inner part of thigh, and to scrotum or labium. 
Cutaneous - Descending. To skin of inner ft outer sides of back of thigh, popliteal 

space and back of leg. 
Ascending. Wind round lower border of gluteus maximus to integument 

over its surface. 
Great Sciatic - vide next Tablet but one. 

FudiC * Vide next Tablet. 



266 



PXTDIO NEBVE. 



From lower part of saoral plexus. 

With pndio artery through lower part of great laoro-soiatio foramen on inner side of 

great aoiatio nerrs. 
Winds roand spine of ischtnmy and re-enters pelvis throagh losser saoroosoiatio foramen, 

where it gives off inferior hmmorrhoidal nerve. 

Forwards along enter wall of isohio-reotal fossa above pndio artery, both nerre & artery 

being covered by obturator fascia^ and divides into perinasal nerve & dorsal 

nerve of the penia 

FEBINiB AL NERVE — The larger. Aooompanies snperfioial perinsal artery, and dividoi 

into branches: - 

Ontaneoas or Snperfioial Periix»al - Two in number i 

PosTsaioR OB TitTBKNAL - Gives filaments to skin in front of anus (and to the 

sphincter ani. Gray), and communioates with the inferior hsemorrhoidal 

nerve. It then passes forwards to the scrotum or labium on the inner dde 

of the fallowing nerve with which it oommnnioatea anteriorly. 

Ajmsioa or Eiternal - Forwards on outer side of foregoing to soroiam St integtt* 

ment of penis, or labium. Communicates with foregoing, and with inferior 

pudendal, and gives a few twiga to lerator ani. 

MOBOnlar -* Generally arise by a common trunk, which passes forwards and inwardf 

under cover of transversus perinasi, and supplies anterior extremity of 
sphincter ani, transversus perinei, erector penis, accelerator nrinae & com* 

pressor urethra ; a twig is given to the bulb of the nrethra 

DORSAL NERVE OF THE PENIS — The smaller. With pndio artery along rami of 

ischium A pnbes between the two layers of deep perinaeal faaoia, sod 
through suspensory ligament and along dorsum of penis to glana. Sappliai 
•kin of dorsum & sides of penis, and gives a large branch to corpsi 
cavemosum. - Dorsal nerve oj cUt^rU in female is smaller, but similsriy 

distribsted 

Inferior Hsemorrlioidal Nerve - May be derived directly from aaoral plextu. 
Grosses isohio^reotal fossa towards lower end of rectum, and giTes off nno* 
erons branches to sphincter ani & integument round anus ; oommuniostsi 

with superficial perinssal h inferior pudendiL 
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GREAT SCIATIC NERVE 



Arises from tbe Inmbo^mcral oord A the four upper laoral nerrei, and ie the oontfamation 

of the noral plexu. 
Through great laoro^ioiatio foramen below piriformis, on outer side of padto Teisels ft neire. 
Downwards between troohanter major ft tnber isohii, behind external rotator mnsoles ft 
addnotor magnns, to lower third of baok of thigh, where it diyides into external ft in- 
ternal popliteaL 
It oorered bj glutens mazimus ft bioeps. G ires off branohes : - 

Articular - To baok of hip.joint. 

Muatlar - To hamstring muscles ft adduotor magnuf. 

SZTXBNAL POPLITEAL NSRVE. 

The smaller of the two terminal branohes of great soiatio. 
Along outer side of popliteal spaoe olose to biceps. 

Fferoes peroneus longus an inoh below head of fibula, and dirides into anterior tibial 

ft mnsoulo-cutaneous. Gitos off branohes : - 
Artiatiar - Three; aooompanj the two external articular ft the recurrent 

tibial arteries to knee-joint. 

Cutaneims * Two or three; supply integument of outer ft back part of Ieg{ 

one, the oommunicans fibnlaris, orossses outer head of gastroo* 

nemius, and joins the oommunicans tibialis to form external or 

short saphenous nerve (V. next Tablet). 
Anterior Tibial Nerve - Beneath extensor longus digitornm to front of interosseous 

membrane; along outer side, in front of, and again along outer 
side of anterior tibial artery to front of ankle-joint. - Snppliea 

muscles of front of leg, and divides into i 
EzTBBiTAL BsixfCH - Beneath extensor brevis digitorum, which it supplies f 

becomes ganglionic, and supplies articulations of tarsus. 

IiiTSBifAL BsAMCR - With dorsalis pedis artery along inner side of dorsnm of 

foot; supplies acyoining sides of great ft second toes, and joint 

with musculo*cutaneout. 
MUBCnlO-Cntaiieons Nerve - Between perone! muscles, whioh it supplies, and extensor 

longus digitornm ; pierces deep fascia about lower third of front 

of leg, and dirides intoi 

Ihtexkal BxAWCH - Snppliesinner side of great toe, adjoining sides of 2nd ft 

8rd toes, ft integument of inner side of foot; joins with internal 

saphenous ft anterior tibiaL 
ElTniTAL Bbahch - Supplies a^ioining sides of 8rd, 4th, ft 6th toes, and integ- 
ument of outer side of footi Mns with external or short saphenous. 
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INTERNAL POPLITEAL NERVE. 



The larger of the two termioal branohes of great soiatic. 

Through middle of popliteal space to lower border of poplitevs, where it become! posterior 

tibial. 
Is first snperfioial ft external and at a distance from, then superficial ft internal and oloae 

to, popliteal vessels. - Its branches are: 

Articular - Three; accompany the two internal ft the azygos artionlar 

arteries to ^ee-joint. 
Muscular - To gastrocnemius, plantaris, poplitens, solens. 

Communicant TibicUis - Between heads of gastroonemins to middle of 
back of leg, where it pierces deep fascia and joins oommnnioans 

fibnlaris to form the 
External Saphenous Nerve - Behind outer malleolus with external 

saphenous veio, and supplies integument of outer side of foot 
ft little toe J joins with musoulo^outaneous. Is sometimes 
larger than usual, and then supplies both sides of little toe, 

and outer side of 4(h. 

POSTERIOR TIBIAL NERVE. 

Commences at lower border of popliteus. 

Beneath aroh of soleus, superficial muscles, ft deep layer of fascia to interval be- 
tween inner malleolus ft heel, where it divides into internal ft external plantar. 
Is first internal ft posterior to posterior tibial vessels, but soon passes to their 

outer side. - Its branches are: 
Muscular "To flexor longns poUiois, flexor longus digitorum, tibialis postious. 
Plantar Cutaneous - Perforates internal annular ligament to integnnaent 

of heel ft inner part of sole of foot 
ZntemsJ Plantar Nerve " 1*^0 larger, with internal plantar artery between abduc- 
tor poUicis ft flexor brevis digitorum, and divides into four digital 
branches to 3} toes on inner side of foot. Supplies flexor brevis 
digitorum, abductor ft flexor brevis poUicis, two inner lumbricaleij 
integument of sole of foot ft articulations of tarsus; joins with 

external plantar. 
Sztemal Pla&tar Nerve - The smaller. with external plantar artery between 

flexors accessorins ft brevis, and then between flexor brevis ft ab- 
ductor minimi digiti; supplies the first ft the last of theas 

muscles, and divides into: 
SuFERi iciAL Brakch - Supplies 1| toes on outer side of foot, flexor brevis 

minimi digit! ft interossei of 4th space; joins with internal 

plantar. 
DilP Bbaxoh - Accompanies plantar arch ; supplies remaining interoaaei A 

lumbricales, adductor poUiois, ft transrersoa pedia 



SYMPATHETIC NERVES. 
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GANGLIATED GOBDS & GANGLIA. 

OANOLIATED CORDS " ^>® on each side ft along the whole length of ipinal oolnmn, con- 
verging inferiorly upon the oooojx in the ganglion impar, and being prolonged snperiorly 
into the head along internal carotid artery. They are nsnally eingle, eometimes double, 
occaiionally wanting here ft there. Belatively to the sise of the ganglia they are larg^ 

in the dorsal region. They are divided into : 

Conrioal Portion - I'^es in front of transverse prooessss of cervical vertebr» behind 
hitemal Jagnlar vein, and presents three ganglia (Yide Cervioal portion of Sym- 
pathetic). 

■f^jfl^ic Portion - L^^ ^^ front of heads of ribs ft interoostal vessels, beneath plenraa, 
on outer side of vense azygos, at first at a small distance from, and then close to, 

bodies of vertebrs. It presents eleven or twelve ganglia. 

Ltunbar Portion - Penetrates Into abdomen, on right side through a small opening in 
right cms of diaphragm, on left side either through aortic opening or through a 
small separate opening in left cms. It lies in ftt>nt of bodies of veitebreB on inner 
tide of psoaSf behind inferior vena cava on the right side, behind abdominal aorta on 

the left. It presents four or five ganglia. 

SftOral Portion - I^i^ in front of sacrum on inner side of anterior sacral foramina, and, 

converging towards its fellow inferiorly, usually ends in the ganglion impar. 

VBKVIiBTXiBBAL OANOLIA — Usually three cervical, eleven or twelve dorsal, four or 
five lumbar, four sacral, one ooopygeaL More or less oval or triangular in shape, and 

elongated firom above downwards. 

Corvlcal - ^ide cervical portion of sympathetio. 

Donftl - I<io most of them in firont of heads of ribs, the nine or ten first at a little distance 
from, the two or three last close to, bodies of corresponding vertebra; occasionally 
one or two ganglia lie opposite the corresponding intervertebral foramina. They 
are smaller than the cervioal ft lumbar. The first one is the largest and is often 
blended with the inferior oervioal. The last one is usually stellate in shape, and 

is sometimes blended with the first lumbar. - They present: 

Booxa, OR Beanches ov Goxxunication with the Doesal Nerves - Usually two in 
number: - Either both ascend obliquely upwards ft outwards to join the 
dorsal nerve above just before its biuiroation, or one ascends as above de- 
scribed, and the other descends to join the dorsal nerve below in corres- 
ponding situation. Sometimes one or two ganglia have a third root resnlting 
trom bifurcation of one of the roots to adjoining dorsal nerves, and even, 

oocasioniJly, an additional root to second dorsal nerve above. 

Ihtbewal Beakcres, oe Beanches or Bisteibution - Those firom five or six upper gang- 
lia are small ft greyish ; they mainly supply thoracic aorta ft its branches, 
ft bodies of vertebras ft their laments ; those from third ft fourth ganglia join 
posterior pulmonary plexus. Those from six or seven lower ganglia are larger 
ft whiter; they give off a few small branches to aorta, and join to form ths 

great, lesser, ft last splanchnic nervos (V. Solar Plexus). 

Ziimbftr - Bather larger ft more distinct than the dorsal, and situated at a greater distance 
from the oorresponding intervertebral forandna, the first one often lying opponte 
body of second lumbar vertebra^ and the last one opposite saoro- vertebral articula- 
tion. - They present: 

Boon^ OE Brakches or Coicxuhication with the Luxeae Neeves - Two or three for each. 
* Are longer ft more slender than those of dorsal ganglia, and pass beneath the 

fibrous arohes of psoas in company wi& lumbar arteries A veins. 

Irbexal BRAHCHESy OE Beakchbs oe Distributioh - Give a few twigs to bodies of ver- 
iebrss ft their ligaments, and assist in forming the aortio ft hypogascrie 



BttCnil " Smaller than the dorsal ft lumbar, and diminish in sise as they descend ; lie 
eloee to inner side of anterior sacral Ibiamina, those of opposite sides approxi mating 
as they descend, and nsually blend in front of ooooyx in a median ganglion, the 

oocoygeal ganglion or ganglion impar. - Thej present 

Booi^ OR Beahchbi or GoMVuxxcATioif with the Saceix Kebvbs -Usually two for each 

gangUon; are short ft snaalL 

Bbahches, oe Beakchbs or DisTEtEunoir -Those of the two upper ganglia joia 

nilbrior hypogastric or pelvic plexus; the others desoead npoa the arteria 

EMidia^ and rapplj the neram ft oooejx ft their ligaments, and ^e 



CRANIAL FOBTION of the SYMPATHETIC 



Consiflti of the carotid & caTornous plexnaes and of their prolongations upon the branches 
of the internal carotid arteries. 

CAROTID PLEXUS — U atut^i^d on the outer side o/tA^^rouspor tum a/ tAein/^ntal 
carotid artery just before its entrance into the cavernous sinus^ anii ia formed principally 
by the outer^ but partly also by the inner, of the two divisions of the ascending 
branch g^ven off by the superior oervioal ganglion of the sympathetic. A small 
ganglion, the carotid ^an^ion, is sometimes found on one of its branches. 

Its Coxmnonications are with : 

Tympanic Branch oi the Glosso-phartnoeal or Jacobson's Kerye through 

posterior wall of carotid canal; 

Bpheno-palattne Ganglion — This communicating branch crosses inferiorly 
the cartilaginous substance which doses the foramen lacerum medium. 
Then, under the name of carotid branch of the Vidian nerve^ it joins the 
cranial branch of the same (gpreat petrosal branch of the facial) and 
the two together, under the name of Vidian nerve, pass through the 
Vidian canal to the back of the spheno-palatine ganglion ; 

Sixth Cranial Nerye — One or two filaments join this nerve as it lies on the 
outer side of the internal carotid artery] 

Gasserian Ganglion. 

CA VaRNOXTS PIiEiXUS — Is situated below, and to the inner side of the cavernous portion 
of the internal carotid artery by the side of the seUa turcica^ and is formed principally 
by the inner, but partly also by the outer, of the two divisions of the ascending 
branch of the superior cervical ganglion of the sympathetic. 

Its Coxomnnications are with .* 

Third, Fourth & Sixth Cranial Ns., \ The respective brs. of comm. join these 
Ophthlxic Br. oi the Fifth ; ) ns. as they x>enetrate into the orbit. 

Lenticular or Ciliart Gangl. — This branch of communication accompanies 

the nasal branch of the ophthalmic, or passes separately to the ganglion. 

THEIR PBOLONQATIONS upon the Brs. of the INT. CAROTID 

These form plexuses upon the cereal arteries to the pia mater of the brain, and upon the 
ophthalmic arteries to the contents of the orbit, a minute plexus accompanying, it is 
said, the arteria centralis retinas, into the interior of the eyeball. — A small 
ganglion, the ganglion of Rides, is said to exist sometimes on the anterior oommuni- 
oating artery, and to conneot the sympathetio nerves of the right A left sides. 
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CERVIOAL PORTION of the SYMPATHETIC 



ConsisU on each side of three ganglia, the snperior, middle ft inferior oervioal (of which the 
middle one is sometimei wanting), and of their respeotiTe branches of oommnnioation 
A distribution. 

THB THREE OANOLIA: 

Superior Cervical Ganglion - ^o largest, nsnally fosiform in shape and sitaated 
between the rectus capitis antioas major & the internal carotid opposite the Ind &* 
Zrd cervical vertebra; sometimes irregular in shape ft sitaated a little lower than 
nsnaL 

Middle Cervical Ganglion ~ When present, is the smallest of the three and is sitaated 
opposite the Bth cervical vertebra in the yicinity of the inferior thyroid artery. 

Inferior Cervical Ganglion - intermediate in size between the two others, and sitaated 
between the neck of the first rib &* the transverse process of the last cervical vertebra on 
inner side of superior intercostal artery ; is irregular in form, and is freqaentl/ 
joined with the first thoracic ganglion* 

THBXB COUinnnCATIONS: 

These ganglia oommunioate with each other through the main cord of the sympathetic, 
and with the oerebro-spinal nerves as follows : 

SUPBRIOE CERVIOAL GANGLION — With : 

Petrosal Ganglion of the Glosso^pharyngeal ; 

Both Ganglia of the Pneumogastric ; 

Trunk of the Hypoglossal; 

Four upper Cervical Nerves - (Sometimes with the two upper nerrn 
only, the branches of communication with the 8rd A 4th 
nerves occasionally joining the cord of the sympathetic • 
little below the ganglion). 

MIDDLE CERVICAL GANGLION — With : 

Pffih 6r* Sixth Cen/icol Nerves - (In case of absence of the middle eerri- 
oal ganglion the 5th & 6th cervical nerves join with the oord 
of the sympathetio between the superior ft inferior ganglia 

INFERIOB CERVICAL GANGLION — With t 
Seventh 6* Eighth Cervical Nerves, 
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BRANCHES OF DISTRIBUTION — Vide next Tablet 
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BBS. of DISTBIB. of the CEBV. G. of the SYMPATHETIC. 



Theie gtiiglia gire off branches to the neighbouring arteries and to the viscera as follows t 

BRS. to the NEIGHBOURING ARTERIES: 

SUP. CERVICAL GANGLION - aires off: 

ASCEKDINQ BBANCH to INTERNAL CABOTID ABTEBY & its BBANOHES -^ 
Large, soft, of a reddish grey colour, and appears to be the direct ooutinna- 
tion of the ganglion. It passes along the posterior aspect of internal carotid 
artery and dirides on reaching the carotid canal into internal ft external 
branches. 
Imtebnal Branch - The smaller; ascends on inner side of internal carotid 
artery, commnnicating with the outer branch, and goes to form the 
greater part of the cavernous plexus. 
External Branch - The larger; ascends on outer side of internal carotid 
artery, communicating with the inner branch, and goes to form the 
greater part of the carotid plexus. 

ANTEBIOB BBANCHES to EXTEBNAL CABOTID ABTEBY ft its BBANGHES 
^ Form delicaU pUxuses which accompany the external carotid artery &* its 
branches, and on the filaments of which small ganglia are sometimes found. - 
From the plexus on the trunk of the external carotid artery a communica. 
ting branch is given off to the digastric branch of the fadal nenre; from 
the plexus on the facial artery is derived the sympathetic root of the sub- 
maxillary ganglion; from the plexus on the internal maxillary artery is 
derived the sympathetio root of the otic ganglion and also a twig to the 
intumescentia gangUformis of the facial. 

MIDDLE GBBVICAL GANGLION - Gives off: 

THYBOID BBANCHES » Accompany the inferior thyroid arcery, communicating 
with superior cardiac nerve, and reach the thyroid body, in which they 
oommunicate with the recurrent ft external laryngeal nerves. 

INF. GEBVICAL GANGLION - Gives off: 

BBANCHES to YEBTEBBAL ABTEBY » Form a plexus round that vessel, and 
oommunicate with the cervical nerves as high as the 4th. 

BRS. to the VISCERA — Arethe: 

Cardiac Nerves -Vide Next Tablet. 

Pharyngeal Branches of the Superior Cervloal Ganglion - Join with the 

pharyngeal branches of the ^so'pharyngeal^ pnenmogastric^ &* externa/ laryngeal to 
form the pharyngeal plexus, which plexus supplies the muscles ft the mnoone 
membrane of the pharynx. 

Thyroid Branches of the Middle Cervical Ganglion - Vide above. 
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NERVES of the HEA^T 



Are deriTod from the cardiac plexntes, which plezntes are formed by the cardiac branches 
of the eympathetio and of the pneumogastrio A recurrent laryngeal. 

OABDIAO NERVES ""^ Are the three cardiac neryes of the sympathetic, the ceryical- 

cardiac & the thoracic* cardiac neryes of the pneumogastrio, and the cardiac bran- 
ches of the recmrrent laryngeal*. 

CARDIAC NERVES OF THE SYMPATHETIC — Are three in number, 
superior or superficialt middle or great, ^ inferior^ and arise normally ^(9m the cor- 
responding cervical ganglia. The superior cardiac nerre, however, frequently 
arises partly from the communicating cord below the superior ganglion, and the 
inferior one partly from the first dorsal ganglion ; when the middle ganglion is 
absent the middle cardiac nerve arises from the communicating cord between 
the superior & inferior ganglia. 
These nerves pass downwards k. inwards to the base of the heart either singly or in con- 
nection with each other or with the other cardiac nerves, varying considerably 
in their relative size and in their precise relations to adjoining structures; 
when one of them is smaller than usual one of the others is increased in size. 

On the right side of the neck the superior 6r* the middle cardiac nerves 
pass downwards behind the common carotid artery, the former passing also in front 
of the inferior thyroid artery & recurrent laryngeal nerve. They then cross the 
subclavian artery either in front or behind, and descend upon the trcuhea to the 
right side of the great or deep cardiac plexus* - On the left side the superior cardiac 
nerve usually descends into the thorax between 6* in front of the left common carotid 
dr* left subclavian arteries and crosses anteriorly the arch of the aorta to the superfi- 
cial carduic plexus ; sometimes however it lies deeper than usual and then passes 
behind the aorta to the deep cardiao plexus. - The left middle cardiac nerve passes 
into the thorax between 6r* behind the left common carotid 6r* left subclavian arteries ^ 
and then descends behind the arch of the cLorta to the left side of the deep cardiac 

plexus. 

The inferior cardiac nerve passes downwards & inwards to the deep cardiac 
plexus behind the subclavian artery, and also, on the right side, behind the innominate. 

CARDIAC NS. of the FNEUMOOASTRIC A RECURR. LARTNGJBAI. 

Are divided into : 

Cervical Cardiac - Are divided into : 

Upper Cervical Cardiac - Small branches which join the cardiac nerves 
of the sympathetic. 

Lower Cervical Cardiac - One large branch which, on the right side, des« 
cends along the innominate artery and joins one of the cardiac nerres 
destined to the deep cardiac plexus, and, on the left side, crosses the 
arch of the aorta to the superficial cardiac plexus. 

Tboracic Cardiac " Arise on the right side both from the trunk of the pneumo- 
gastrio & from its recurrent laryngeal branch, but on the left side from the 
recurrent branch only. They all go to the deep cardiac plexus either singly 
or in connection with the other deep cardiao nerves. 
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THE CABDIAC PLEXUSES. 



The oardlatO nenres form two primary oardiao plexosoa termed the superfioial & tLe deep or 
great, and two secondary plerases, the anterior & the posterior coronary, which two latter 
pleznaei are derived from the preceding, as are also in part the anterior A the posterior 
pulmonary plezoses. 

BTTFBBFICIAL CARDIAC PLEXUS — The smaller. Is situated beneath arch of aorta 
in front of right pulmonary artery and on right side of dactas arteriosus. It com- 
municates by seyeral filaments with the left half of the deep cardiac plems. 

It is formed by the left superior cardiac nerre of the sympathetic, the lefb inferior cervical 
cardiac branch of the pneumogastric, and by several filaments from the deep cardiac 
plexus. It often presents a small ganglion, the ganglion of Wrisberg. 

It gives off the greater part of anterior coronary plexus, and several filaments to anterior 
pulmonary plexus of left side. 

DEEP OB GREAT CARDIAC PLEXUS —The larger. Is situated between trachea 
& arch of aorta, its right half lying above right branch of pulmonary artery, its left 
half lying rather on left side of trachea and being connected by several filaments with 
the superficial plexus. 

It is usually formed by every one of the oardiao nerves excepting the left superior cardiac 
nerve of sympathetic & left inferior cervical cardiac nerve of pneamogastric. 

Its right half sends branches - behind right pulmonary artery to posterior coronary plexus 
& to right auricle; -in front of right pulmonary artery, outwards, to right anterior 
pulmonary plexus, inwards, in front of pulmonary trunk to anterior coronary plexus. 
- Its left half gives off: - several filaments to superficial cardiac plexus, numerous fila- 
ments to posterior coronary plexus & to left auriolei, a few branches to left anterior 
pulmonary plexus. 

ANTERIOR CORONARY PLEXUS — la derived chiefly from the superficial oardiao 
plexus, but partly also from the deep. It passes forwards between aorta & pulmonary 
artery and accompanies the left or anterior coronary artery & its branches. 

POSTERIOR CORONARY PLEXUS — Is derived chiefly from the left half of the deep 
oardiao plexus, but partly also from the right. Its branches accompany the right or 
posterior coronary artery and its branches. 

The filaments of the coronary plexuses ramify in the substance of the heart and 
beneath the pericardium & endocardium. Numerous small ganglia are found upon 
them, especially in the vicinity of the boundary rings between the auricles A Tentricleir 
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SPLANCHNIC NERVES & SOLAR PLEXUS. 

SPLANCHNIC NERVES — Usnallj three in xiitmber, and termed ^ras/, UtsiTt ft ieust 

Ariee as follows from the six or seven lower dorsal ganglia ; 

Obeat Splanchnic Nebtb - Ganglia from 5th or 6th to 9th or 10th : - It also eon- 
neoted with the dorsal ganglia above as high as the Srd, or sometimes even 

as high as the 1st 

LvssEB Splanchnic Neryb - lOth A Uth ganglia. 

Least Splanchnic Nerye - 12th ganglion. 

Pass downwards & inwards npon bodies of vertebrsB being either more or less separate ft 

distinct from' each other, or more or less pleziform, and frequently presenting, when 

plexiform, either one relatively large ganglion, the ganglion splanchnicnm, or several 

smaller ones. 
Perforate diaphraprm conjointly or separately. 

End, the two first mainly in solar plexns, the last mainly In the renal. - The majority of the 

fibres of the g^at splanchnic nerve descend directly to the semilunar ganglion of same side. 

The great splanchnic nerves are white & firm in textnre, as are also the branches 

of the superior mesenteric plexus. 

SOLAR or EPIGASTRIC PLEZUS 

Is formed mainly by the splanchnic nerves & the right pnenmogastrio, but is also reinforced 

to some extent by the left pnenmogastrio A by both phrenics. 
It lies behind the stomach, between the suprarenal capsules, above the pancreas; and sur- 
rounds the coeliao axis ft root of superior, mesenteric artery with a dense network of 

nerves ft ganglia, the two largest of whioh ganglia are the 

Sbhiluitab Ganglia - Irregularly semilunar in shape, and lie in front of crura of 

diaphragm on inner side of suprarenal capsules. Their upper enlarged 

extremity receives the greater part of great splanchnic nerve. Thdr 

smaller ft lower extremity, and their outer convex ft inner concave borders 

give off large offsets to solar plexus. 

Its filaments spread out upon the branches of first part of abdominal aorta ft their divisions, 

forming plexuses proportionate in size to, and, of the same name as, the arteries on 

whioh they are found; the plexus is then continued downwards upon the aorta into 

the aortio or lumbo-aortio plexus. 
From the solar plexus are thus derived the: 

PlireiliO Plexus -* From upper part of semilunar ganglion; joins with phrenio nerves 

from cervical plexus, and sends filaments to the suprarenal capsules. - On 
the right side, on which side it is the largest, it presents a small ganglion, 
the ganglion diaphragmatioum, fh>m whioh ganglion small twigv may be 

traced to suprarenal capsules, vena cava, ft hepatio plexns. 

Coeliao Plezns - Large, partly formed by left pnenmogastrio. Divides into plezaaea: 

Oastkic - With gastric artery along lower curvature of stomach ; joins with pneumo- 

gastrics ft pylorio plezos. 

HiPATio - To liver upon hepatic vessels ft bile ducts ; joins with left pnenmogastrie 

ft right phrenio. Kamifies on hepatio artery ft vena portse, and gives off 

plexuses : 
Pylonc" To pylorus ; joins with gastric 

CastrO'duodenalii - Desoends behind duodenum, and divides into riglit gastro- 
epiploic ft superior pancreatico-duodenal. 
Cystk'To gall-bladder. 

Splenic - From solar plexus, right semilunar ganglion ft right pneumogastrio. Upon 
Pancnaticx splenic artery to spleen, giving off plexuses: 

Left gastro^epiploiei and 

Twigs to stomach along rasa brevia. 

Superior Mesenteric Plexus - From lower part of solar plexus ft ri^bt pneumo- 
gastrio. Descends into mesentery, presenting numerous ganjclia at its 
_ . . upper part, and givea off plexuses: 

Inferior pancreafko-duodenal^ ileo-eoiie^ right colic, middle colic, and twigs U smoU 
mtestine whioh divide ft anastomose like the arteries, but with less regularity, 

and reaoh intestine along its attached border. 
Suprarenal Plexus - From semilunar ganglia, splanohnio ft phrenio nerves; presents 

t^^ ganglion suprarenale. - The suprarenal capsules receive also a few twigs 

directly firom phrenio ft renstl plexuses. 
Renal Plexus - *^» Bplanchnio nerves, especially the least, solar ft aortio plexuses. 

Gives off a few twigs to suprarenal capsule, ft on right side to inferior vena 

cava, and forms greater part of spermatic plexus. 

Spermatio Plexus (Ovarian Plexus in Female) - Mainly derived ixom «nsi 

plexus and also to some extent from the aortic. Acoompaniea spermatio or 

OTKrian artery to testis, or to ovaiy ft ft&ndiaa of nterv 
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INFEBIOB ABDOMINAIi & PELVIC PLEXUSES. 

AOBTZO or LT7MBO-AORTIC PLEXUS 

!■ ntaated upon sirles & front of aorta between superior & inferior meienterio arteries. 

Is derived mainly from the solar & renal plezases and semilunar ganglia, but partly 

also from the Inrabar ganglia. It often presents a few small ganglionio masses. 

It gives off the inferior mesenteric plexus, part of the spermatic, ft filaments to the 

inferior vena cava, and is continned below into the hypogastric plexus. 

Infdrlor Mesenteric Plexus - Mainly derired from left side of the aortic Ac- 
companies trunk & branches of inf. mesenteric artery, giving off plexuses i 

Lirr Colic, Sigmoid, ft Supebiob Hcmosrhoidal, - Which latter plexns joins 

with inferior hssmorrhoidal offset of pelvic plexus. 

ETFOOABTRIC PLEXUS 

Is a flattened plexiform mass which lies between the two common iliac arteries in 

front of last Inmbar rertebra, & promontory of sacram. 
Is deriTcd from the aortic plezns A Inmbar ganglia. Barely presents any ganglia 

of its own. 
Inferiorly it divides into the two pelric plexuses. 

FELVZO PLEXUSES (Sometimes called Inferior Hypogastrio Plexuses). 

Two, situated on either side of rectum in the male, of rectum A vagina in female. 
Vormed by bifurcation of hypogastrio plexus, and by filaments &om the two first 
sacral ganglia & four first sacral nerves, the third nerve supplying the greater 

number of these spinal fibres. 

Sends plexiform filaments to all the pelvic viscera along branches of internal iUao 

artery; the ovary, however, receiving but few filaments from this source. Are 

thus formed the following plexuses t 

Yesioal -* Vnm front part of corresponding pelvic plexus. Consists of filaments rich 
in spinal nerve-fibres, & white in colour which are distributed to sides A 
base of bladder, and in the male, to vesiculae seminales A vasa deferentia 
the filaments to the vasa deferentia joining with spermatic plexus at comi 

mencement of cord. 
Inferior Hsemorrhoidal - From back part of pelvic plexus ; - a few small filaments, 

which join with superior haemorrhoidal plexus. 

Uterine " Derived mainly from.npper part of pelvic plexus before addition to the latter 
of anterior divisions of sacral nerves. Accompanies uterine artery along 
side of uterus, presenting a few small ganglia, and penetrates into sub. 
stance of the organ dividing into pencils of branches which anastomose 
but pMghtly with each other, and which are mainly distributed to the 
nech A lower part of body ; some filaments are prolonged upon the Fallc- 
pian tube & round ligament. - The lundus of the uterus frequently re^ 
ce*ves a few twigs from the ovarian plexus, the ovary receiving at the same 
time a few filaments from the uterine. 

The enlargement of the nerves of the uterus in the gravid condition 
5s due to the thickening of their neorilemma and to the persistence of the 
medullary sheath, which, in the unimpregnated state, disappears soon 

after the nerves enter the uterus (Farre, Cieland). 
VatfiXial ~ From lower part of pelvic plexus. Contains a large proportion of spinal 
fibres, and supplies the mucous membrane, A the erectile tissue at anter- 
ior part of the canaL 
Prostatic - From lower part of pelvic plexus. Passes forwards between prostate A 
levator ani, and sends a few filaments to the vesiculae seminales. It is 

then prolonged into the cavernous plexus. 
OayemOHS - Derived from foregoing, and receives also a few filaments from pudio 

nerve. Gives offi 
Small Cavsbmous Nerves - Several} perforate fibrous covering of penis 

near its root. 

Labob Cavebmous Nerve - Forwards on dorsum of penis. Joining with dorsal 

nerve, and supplies anterior part of corpora cavernosa A spongiosum. 
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TABLEAU of the SYMPATHETIC. 



Goxudstiof : 

OANOLIA: 



Prevertebral - Usually three oeiTical, eleven or twelve dorBal, four or five Ivmbtr 

five sacral, one cooojgeaL - (Y. next Tablet), 

Bpixial -Thirty-ones lie on posterior roots of spinal nerves. - With these may be 

classed the Gasserian ganglion, A the ganglia near the roots of the glono* 

pharyngeal A pnenmogastric nerves. - (Y. Cranial A Spinal Nerves). 

Craniftl - Four: - Ophthalmic, spheno-palatine, otio A submasdllazy (Y. Cranial 

Nerrei}. 

Ylsoeral - Komeroiis I lie in the thoraoo-abdominal plezoaes. - (Y. these Plezuei). 



BRANCHES : 

Of Communication : 

Between the Cbanial A Peevebtebbal Gakolia A the Crahial Kebveb. - (V. 

cranial nerves A cervical portion of the Sympathetic). 
Between the Peevebtebbal Ganglia - Form with these ganglia the two gnod 

cords of the sympathetic. - (Y. next Tablet). 
BETWEEn THE PEEVEBTEBBAL Ganglia A THE Spinal Nebves - XTsnally two for 

each ganglion. - (Y. next Tablet). 

Between the Peevebtebbal & Yiscebal and Between the Yiscebal Gakolia - 

Form with these latter ganglia the thoraco-abdominal pleznses - (Y. these 

Pleznaei). 
Of Distribution - Pass through the foregoing plexuses to the thoraoo-abdominal 

viscera, & to* the arteries of the tmnk dt Umbs. 
For strnctnre of the ganglia & sympathetio nerves - Y. Bcruotonl 

AnatoDj* 



THE TEETH. 



280 



PERIODS of EBX7FFI0N. 



(FROM DINTAL CHBONOLOGT, Ibysiology page .) 



TOmporary Teeth-Appear at abont the following datee, those of the lower j aw slightly 

Obhtbxl lNCi80BS-7th m. after birth, [antioipating those of the upper on^ ; 

Lateeal Incisoss - 9th month after birth. 

FiBST MoLABS - 12th month after birth. 

Canutes - 18th month after birth. 

SiooKD MoLAES - S4th month after birth. 
FdnnaQOXlt Teeth- Appear at about the following dates, those of the lower jaw sHglit* 

FiBST Molars - 6th year. PJ antioipating those of the upper one : - 

Oemtkal Incisobs - 7th year. 

Lateral Imcisobs - 8th year. 

AnTEBiOR Bicuspids - 9th year. 

PosTEEioB Bicuspids - 10th year. 

Canines - 11th to 12th year. 

Second Holabs - 18th to ISth year. 

Third Holabs - 17th to S5th year. 

Fat a year or so before the shedding of the temporary xnoiBOrt^ 
f>., between abont the 5th or 6th A 7th years, there are fortj- 
eight oaldfied teeth present in the jaws, namely, all the temportry 
teeth, and all the permanent ones ezoept the wisdom-teeiUi. 
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THE TEETH— 1st Tablet. 



TiXFORiUiT Set - Twmiy: Four inoiflOTS, two canines, fonr molanr, in 

each jaw. 
pEBXAinBin Set - Thbiy»:wo : Four indson, two oanines, fonr bionspids, 

siz molars, in each jaw. 

The npper dental arch describes a widtr cnrve than the lower one. This is due partly to 
the somewhat wider curve of the superior alveolar aroh, and partly to the implanta- 
tion of the teeth : The teeth of the upper jaw are inclined forwards in front and 
outwards behind; those of the lower jaw are vertical in front, and inclined slightly 
inwsrds behind. 

Owing to the greater breadth of the two upper central incisors, the teeth of the upper jaw 
are somewhat external or posterior to those of the lower jaw : They oome in contact 
partly with the oorresponding tooth below, and partly with the one next following ; 
the cusps of the upper molars lie a little behind the corresponding cusps of the lower 
molars. Since, however, the upper molars, especially the wisdom teeth, are smaller 
than those below, the dental arches terminate behind nearly at the same point in 
both jaws. 

A tooth presents : - 

Crown - Projecting above the gum. - The crowns diminish slightly in height from the incisors 

to the last molar, - those of the canines, which project beyond the level of all 
the other teeth, being excepted. 

Root or Fang - implanted into the alveoli. The alveolus is lined with a periosteum, the 

periodentcd membrane^ which is continuous above with the fibrous structures of 
the gum. 

Neck " Cronstricted portion between the crown and the fang. 
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THE TEETH— 2nd Tablet. 



PERMANENT TEETH. 



XNCISOI(B - sight. Preflenfc the following peonliarities : - 

Crown - CUsel-ahaped ; berellod at expense of posterior Burfmo^ PvoBonts: 

Edob - Sharp, horizontal; presents at first three small taberdeB sepanteilij 

two slight DOtcbei 
Ahteriok Surface - Vertical, oonvez, smooth. 

PosTBRiOR BusFACE - ObUque, oonoave, slightly fmnowed. 

Fang - Long, simple, oonioal, compressed from side to side^ thickest irom befiii 
backwards; has sometimes a slight groove on either side, espeGdaUys 

teeth of lower }» 

UPPER ft LOWER Compared. 

Lower - Smaller (central ones the smallest) ; Terticals overlapped ^ 

superior ass 

Ufpsr " Larger (central ones the largest) ; obUqae ; overlap inferior oaai 

fangs less oompressd 



CANINES - Four, larger and stronger than the incisors. Present the followiJif^ peculiarities 

Crown - Thick & conical ; tapering to a single central cnsp, which rises tAxa 
level of all the other teeth ; convex in fronts slightly hollowed ontbebia^ 

Fang ' Simple, conical, longer than .in any of the other teeth ; compresa 

laterally, A slightly grooved on either side; so thick from befci 

backwards as to cause a projection on front of alveolar tfd 

UPPER ft LOWER Compared. 

Upper ( Eye' Teeth )~ The larger and longer; lie a little external to,iB 

sUghtly overlap the lower osd 
Lower - Smaller and shorter ; correspond to intervals between upper isasA 

k upper canines ; slightly overlapped by upper cb^ 
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THE TEETH— 3rd Tablet. 



PERMANENT TEETH. 



BICUSPIDS - Eight; smaller an^ shorter than the canines, and of about the same height as the 

incisors. Present the following peculiarities: 

Crown - slightly compressed latency ; ronnded in front ft behind ; surmounted by 
two cnsps, one inner one ft one outer one, of. which the outer one is 

the largest. 
Fang - Compressed laterally ; deeply grooyed, and has a marked tendency to 

become double. 

UPPER ft LOWER ComparecL 

XJpPES - Larger; cusps more prominent ; fangs generally bifid at apex, especially 
in case of second bicuspid, which is frequently cleft for a consider. 

able distance. 
Lower - Smaller ; cusps less prominent, especially in case of first bicuspid, the 

posterior cusp of which is sometimes absent. 



MOLARS - Twelve ; large ft thick. Present the following peculiarities : 

Crown " ^^ow ft cuboid ; compressed from without inwards ; rounded in front ft 

behind. Grinding surface presents cusps, usually four in number (one at 

each angle) in the upper teeth, and five in number (two inner, three outer) 

in the lower teeth, separated by a more or less crucial depression. 

Fangs - Multiple ; more or less composite when there are but few. 

THE three MOLARS Compared. 

FiasT MoLAB - The largest. TAg upper tooth has three fangs, two external 
short ft divergent, one internal larger ft longer, which is frequently 
grooved and sometimes bifid at its apex. The tower tooth has two 
broad compressed fangs, one anterior, one posterior, £px>oved on their 

contiguous surfaces. 
Second Molar - Similar but somewhat smaller. The upper one is somewhat 

smaller than the lower one. 

Tbibd Molab - The smallest. The crown is small ft ronnded, and its two inner 

cusps are frequently blended ; usually but one single composite fang, 

short, conical, irregularly curved. The third upper molar is a 

good deal smaller than the third lower one. 
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THE TEETH— 4th Tablet. 



TEMFORABT TEETH. 



ZMOISOBS A CANINB8 - BeiemUo the ooRwpo&diiig penmno&t teetb, W 

are smaller. 

MOLABS - Present the following peooliaritiflgs - 



In botb jaws, the second or last molar is mnoh larger than the first one. 
It is the largest of the milk-teeth; it is even larger than the second Incnspid, 
which afterwards takes its plaoe, - In the lower jaw it has five cnsps^ two 
internal, three external. In the upper jaw it has four cusps. 

The first upper molar has but three onsps, two external, one internal. The 
first lower molar has four cusps. 
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STBXTCTUBE of the TEETH— 1st Tablet. 



Ivory or Dentine - Forming the greater part of the tooth | 

Xnamel - "niin lajer OTer crown i 

Cement^ or Crosta Petrosa - Thin layer orer fangt 

Palp - Lodged in 

Pulp-cavity - "^^ ioUrior of dentine, shaped somewhat like toolh : Widest oppoiite or a little 
above neck ; prolonged into each fang down to its apez, where it presents a small 
opening for entranoe of Tessels and nerres; also prolonged into eaoh lateral angle of 
crown of Incisors, A into eaoh cnsp of the bioospids & molanu 
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STBUCTUBE of the TEETH— 2nd Tablet. 



DENTINE 



Besembles very oompaot bone both in general aspect and in chemioal oompofiitioD. 

Contains per cent: 

Animal Kattib, - 28, resolvable into gelatin by boiling ; 
Eaktht Kattek^ - 72, chiefly phosphate of lime, with a little carboiiate 

of lime, phosphate of magnesia, fluoride of oaloinm, etc 

Straotnrally it presents : * 

Transparent Homogeneous Solid Material^ or Matrix. 

Dentinal Tubules - Belicate wayy canals which radiate from the pnlp>caTity towards 
the periphery of the tooth, and which contain minute prolongations of the super* 
ficial cells, or odontoblasts, of the pnlp. 

Towards their inner extremity their diameter is about ^^^^th of an inch, and 
the distance between them is about two or three times their width. 

As they pass outwards they divide dichotomously several times, at first withoat 
greatly diminishing in size ; and they give off numerous fine lateral branches, some 
of which anastomose with each other, while others end in blind extremities, k Their 
course is doubly undulatory : the undulations form an uninterrupted scries of 
minute spires, the primary undulations, whose general direction is marked bj tvt) 
or three wide and gentle curves, the secondary undulations. The latter nndulation? 
give rise to concentric shaded lines, Schrcyer^s lines, which must not bo confoaaJeJ 
with the incremental lines or interglobular spacer hereafter described. 

Towards the periphery, both the principal tubes greatly reduced in size, and 
their lateral branches greatly increased in number, terminate partly in minate free 
extremities, partly in loops, and partly in anastomoses either with the canaliculi of 
the cement or with the fissured spaces of the enamel. 

The dentinal tubules are described as having a proper wall, the dentinal sheath^ 
probably elastic in nature. Under ordinary circumstances this wall is undistin- 
guishable from the matrix, but it becomes visible when sections of decalcified 
dentine are steeped in strong hydrochloric acid : the add destroys the matrix lra« 
leaves the membranous tubes intact. 

In the temporary teeth the tubules are more or less monilifonn or beaded. 
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STBTTCTUKB of the TEETH— 3rd Tablet, 



DENTINE (Gontinned). 



Though the matrix be homogeneouB in stmctore (Sbarpey), its caloification in snper- 
imposed strata and by means of globnlar or spheroidal deposits ( Vide Development of 
the Teeth) gives rise to 

A Tendency to split into LamellSB - ^^b tendency becomes evident after de*calcifi- 
cation by the prolong^ action of weak acids, or after prolonged boiling with 
caustic potash : The softened dentine is then easily torn into cribriform lamellsd 
parallel, or nearly so, to the surface of the pulp ; a thin transverse section 
similarly treated breaks np into concentric rings like the year-rings of wood 
(Salter). - These lamellae & ring^ mark the size & shape of the pulp-cavity 
during the successive stages of calcification. 

Incremental Lines^ Interglobular Spaces - These are dark lines of imperfect 

calcification separating the above lamellae. They vary greatly in number & 
breadth, but are always more or less apparent in a fine longitudinal section of a 
fully formed tcoth. Under a high power they are seen to consist of small 
cavities bounded by, and therefore receiving their shape from, the minute 
nodules or globules of dentinal deposit (Salter). 

Granular Layer of Pnrkinje - Ib a layer of small interglobular spaces which usually 
surrounds the fang just beneath the cement, and sometimes the crown just 
beneath the enamel. The more superficial of the incremental lines are con- 
tinued into this layer. 
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STBTTCTUKES of the TEETH— 4th Tablet 



ENAMEL. 



Thickest on catting edge or grinding sarfaoe ; become! grsdnally thinner near neck. 

GonsiBta of dense hard hexagonal fibres disposed perpendicnlarlj to the stirfaoe of the aan, 
and of abont -gj^ of an inch in diameter. Their inner ends are implanted intosas^ 
hexagonal depressions in the dentine. Their outer ends, somewhat larger, & frce,^^ 
a tesselated appearance to the surface of the tooth. 

They are striated transversely. 

Their oonrse is somewhat wavy, especially near the dentine, where they are giosfed 
in strata or ranges, which cross each other in direction, so as to give rise to the ^ip^'- 
ance, on a longitudinal section, of lines, alternately dark & pale, radiatiii^ from the ase 
to the outer suriaoe of the enameL 

Numerous fine dark concentric lines termed the colaund Kna^ are alao seen crosas: 
the enamel fibres; they are of a brownish ookmr, but whether they are due to a depos.^ 
of pigment or not is not known. 

SwuiUfosures are usually seen in the deeper parts of the enamel be tw ee n the stn^ 
or ranges of fibres as they pass down to the dentine; these fissures oawiinpnicate ^ 
the dentinal tubules. 

Enamel contains but 3*6 per cent, of animal matter, the remainder, or 9G-5 peroes*< 
consisting of phosphate of lime with a little carbonate of lune^ phosphate of magneei. 
flnoride of calcium, & other salts. When submitted to the prolonged action of dilste 
adds^ the enamel is therefore almost entirely dissQlved. 

A delicate membrane, the cutkU of the enamel or NasmytKs membname^ is said to cot« 
the enamel of unworn teeth, the surface of which teeeh is always orosaed fay noce or kd 
marked concentric ridges Msily distingushable with a oommon lens. This membnai 
is of an epithelial or homy nature ; it therefore withstands the aotioii of acsda 
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STRUCTURE of the TEETH— 5th Tablet, 



CRUSTA PETROSA, or CEMENT. 



A layer of true bone whioh BorrooncUi the fang or fangs, being thickesi at the lowel 
part and in the groores of oomponnd fangs. 

Its lacuna are somewhat larger and less regnlar than those of bone general Ij. 
In the deeper parts the rana/iai/i anastomose with the dentinal tubules; in the mora 
superfioial parts they radiate towards the periodontal membrane. Haversian canals^ 
& lamella^ 9isA perforating fibres (Sharpej), are found where the layer is thickest. 

Its ohemioal composition is similar to that of ordinary bone. 

There is but a small amount of cement oyer the fangs of the deciduous teeth. 
Oyer those of the permanent teeth the quantity increases greatly as age adTanoee, 
and frequently glyes rise in the aged to bony growths. 

The cement is said to be yery sensitiyo when ezposed| at the neck of the tooth, 
through the retraction of the gum. 



A. 
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STRUCTURE of the JEETH.-*-eth Jablet. 



• 



THE PULP 



Soft, Tasonlar, BenBitiye. 

GonBists of jelly-like oonneotive tissue with fine fibres of white fibrous iiMie» osadata 
anaatomosiiig nucleated cells, blood-yessels, A neryes. 

The superficial cells are termed odontoMasis. They are elongated perpendienUrir 
to the surface of the pulp, and their superficial processes, of which seyeral may ame 
from one cell, are prolong^ into the dentinal tubules. They are joined to each 
other by lateral processes, and to the deeper cells by radical proceeoes. - Throng 
being more or less adherent to the dentine, they are sometimes described as foniuBg 
the membrana eboris. 

The arteries are from the inferior dental, and from the alyeolar & infraorl]^- 
branches of the internal maxillary. 

The nerves are from the inferior dental branch of the inferior maadUazy diraa, 
and from the anterior & posterior dental branches of the superior maxillary divises 
of the fifth. Towards the surface of the pulp, they are said to end in fine b^:- 
mednlated fibres whioh enter the dentinal tubules with the prooeona of the 
odontoblasts. 
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THE STRUCTTTBE of the SALIVABT GLANDS. 



BMem«nt Membrane. 

Ib formedi not simply of more or leu elongated epithelioid oelb doretttiled one ioto 
the other, m in the case with moet basement membranesj but also of branched or stelkta 
oeUs. Theee ceUs form a close network with foramina here & there, rather than a perf«oU; 
oontinnons membrane. They are farther said to send prooesms inwards, whioh processes fona ad 
inter-oellalar network between the saliyary cells; bat whether the inter-oellnlar network allad«d 
to Is a snstentaonlar network of cell-processes (BoL'), or a plexus of nerre-fibres (Fflager), or Sb 
plezns of salivary capillariee (Saviotti), is still uncertain. 



BaUvBry OeUs. 

These are of two kmds, (1) the liiUng cells 9/ ike ahfeoli^ & (S) tlit deep or half-moim-eells. 

(1) Lining Oclls ov thb Alteoli - These are large OToid cells, more or less flattened wben 
they press one against another, whioh line, or rather almost fill ap, the secreting follicles. The^ 
oonsist of a mass of grannlar photoplasm enclosing a nnclens, the position of whioh noclens is a 
point of considerable interest. This position raries 1 - The naclens is sometimes pushed oat- 
wards towards the basement membrane, sometimes drawn inwards towards the Inmen. 

Bespecting this Tarying position of the naclens, physiologists are divided into two camps ; 
•omo follow the yiews of PflQger, others those of Heidenhain. The former yiews are to the eSeci 
tba^ daring life, the nnolejis always ocoapies the more central position, and that its occasioDfll 
displacement outwards after death is due, when it occurs, to the swelling up, through imbibition 
of water, of the muoas said to be frequently found in the inner part of the cell : - ^iHien throog^i 
finitation of the chorda tympani, this mucus has been shed preyious to death, the nucleus woiDd 
bo found, after death, in its normal & more central position. 

The latter yiews are, on the contrary, to the effect that, as in case of the pancreas^ the 
altemathig displacement of the nucleus occurs during life, in coincidence with the periods el the 
act of secretion, which periods are marked by the appearance & disappearance of the baU-mooQ 
oells described below (Y. Appendix, page 40°) . 

(8) Dup, cm HALT-xooN Gills - These lie between the lining oells aboye deeorlbed & the 
basement membrane, by pressure against which they appear to be flattened cut ; andtbey are dark 
Agranular. 

The diyergence of yiews aboye alluded to with reference to the lining oells of the alyeoli, eoa- 
tiimoo with respect to these half -moon cells. 

Aooording to the followers of Pfluger, they appear only after death, and are due to the same 
pooi-mortom changes whidi press outwards the nucleus of the lining colls: - The linini^ edte, 
boooming distended, through imbibition of the mucus they contain, press outwards tlie smaller 
pviphenJ colls, which contain no mucus, and flatten them against the basement membrane. 

According to the followers of Heidenhain, on tho contrary, these cells appear St disappear 
dismatoly in ooinoidence with the seyeral periods of the process of secretion. 

They appear during the interyals of the periods of excretion, and correspond in fnmAioa 
lo tho outer or symogon.forming portion of the secreting cells of the paaoreas. Tkej disappear 
daring tho periods of exoretioa t - llie granular h proto^asmic material they contain then passes 
iMioSo lining cells. In snpportof this it is shown that these half -moon cells are grannlaor Ik eoft^T 
stained with carmine, while &o lining oeUsare neither granular nor easily stained, exc^ fira 
wttrt time ^ier tke eKstMearame 9/ the kalf-moon cells : then also is their nuolens poaihed mwards 
liy tho granular protc^asmio A easilty staining material whioh distends thofar outer portkma. 

IiriUtion of the ohorda tympani brings about aU tho obangos ^wbldh flluBrael«iw ite period 
of SKerstioB (?• Tyblets on ph^viology, Appendix, page 36 A 88«}« 
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An interoellnlar retionlam Ib said to Bnrroiind the cells, and to onoloBO ihem on all sideL 
Bnt whether this retionlam is a sostentaonlar network of celUprooeeaeSy or not^ is still nnoertain. 
Bj Pfluger* a« will l>e seen below, it is described as consistinff, in part at leasb, of a plexosof ftam 
nerve-fibres. ' According to Saviotti, LaDgerhans, & others, it is a plexus of " SaUTarr Capillaries^* 
t. #., of minnto canals commnnicating with the alyeoli; and in enpport of this view it is statol 
that, when a saliyarj gland is injectod from its dnot, the injection matter, after filling thealTOoit 
passes into, and distends, these capillaries. According to Giannisi, it is a plenB of IjmphatiQL 

Pflutfar^a Anoonnt of the Nerve-SmiPlv, 

Pflflger beliores that he has been able to trace the nerra-fibrea Into direct oontiniiity with 
the secreting cells. These nerra-fibreswonld terminato in one of the four foliowing wajat - 

1. " The nenre loses ito sheath as it perforates the basement membrane i it then dlTidea 
into smaller fibres, which nm between the cells. Bach of these fibses perforates the wall of m 
cell, and ends in its nnolens. 

8. - Some of the nerves terminate upon the cells in a kind of expansion or foo^^tho sc-CtllBd 
** protoplasm foot," whose sabstanoe is intermediate in natore between glandular tissue aaA 
nervous tissue. 

8. - The bases of the oeUs which line the ducts present a varicose prolongation which petw 
f orates the basement membrane^ and becomes continuons with several nerve-fibres. These pass 
up towards ^e nucleus, giving rise to the striss which mark the peripheral portion of the oeU. 

4b - Sympathetic nerve-fibres terminate in multipolar ganglion-cellsy the caudate. oSmIi 
of which peaetnte into the glandular cells, and end In ti&eir nuolani. 

jB/ most physiohgisis^ this account has not hanjavonrabiy recdoed. 

Epithelimn of the Duets, 

In the very smallest duots^ u /., in those which are continued from the alveoli, there is » 
■ingle layer of slighly flattened spheroidal epithelium. In the duote a little larger, the epitholimm 
suddenly becomes columnar, or rather conical or pyramidal t the smaller ends of the celhi as* 
turned towards the lumen, and are homogeneous or jpranular ; their larger ends are turned 
towards the basement membrane, and are slightly striated vertically. As above stated, this 
Btriation is due, according to Pflfiger, to fine nerve-fibres passing up towards the nucleus. la 
the largest ducto, the epithelium becomes tesselatedi and a few white, yellow dastic,& muscular 
fibres surround the basement membrane externally. 

L ymphatlOB. 

The lymphatioa are described as commencing in fissures between A around the alveoB 
(OUaaiHi). 
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THE MUCOUS MEMBRANE & GLANDS of the STOMACH. 
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UUOOUS MEMBBANE. 



The maoonB mdmbrane of the stomaoh contains a good deal of retiform or Ijrmphoid tisssfi^ 
•Bpeoiallj between & around the openin;;8 of the glands. In the jonng, this tiasne is frequently 
ooueoted into prominent masses of oonsiderable sixe. whioh diiler from the masses which farm 
the solitarj lentionlar glands of the intestine, onlj in being more snperfloia], and somewhat Icaa 
distinctly oironmscribed. 

A well marked stratum of plain mnsonlar fibres, the muscularU mucosa^ nsoall j consisting 
of two layers,— one external longitudinal, one internal circular,— bounds the mucous membraoa 
•zternallj, and separates it from the submucous tissue. A few muscular ofEsots pass up between 
the glands. 

In the pyloric r^on, the margins of the alTOoli are eleyated into pointed proo easos or fring«t 
which may be considered as rudimentary Tillt 

The glands are of two Tarieties hitherto distinguished into pepHe or cartUae, A mttcffus or 
fylorie (Tide below). 

The blood-TOssels take the course described page 803. They form a very fine oapiDsiy 
network with Tertically elongated meshes round the bodies of the gland-tubes, and a ooaisei 
network with rounded meshes round their mouths. 

The lymphatics arise in a dense network between k around the dewier h central parts of 
the gland-tubes, which they eren enclose here k there in sinus-like dilatations. They do not 
veaon the suxfaoe^ as do the blood-vessele i but near the surface they are ooeadonally seen to f ora 
loopSy or to end in blind dilated extremities. Thej form a somewhat coarse plexus round the basei 
dt the glands^ and then a plexus coarser still m the submucous ooat beneath the mnecolani 
mucoBss. The Teasels proceeding from this latter plexus fdaroe the misoular coat, and fsXtiam 
the blocd-Tessels to the glands along the curratures. 

The pneumogastric ft sympathetic nerves have both been shown liy ^emak to form delioats 
gangliated plexuses both in &e submucous coat and between fbe two layers of the muscular cost 

Tbeooiumnar eoHihelinm oella of the geoflcal maoova aorfaoe and of the mouihs of the 
glands contain a good deal of mwros. After death, on addition of water, they swell np^ ban^ 
and gife rise to the wall known ^goUti^neUs^^ 



OLANDB. 



The diTision of the glands into cardiac or peptic^ ft priori o or mucous^ is baaad upos 
evident anatomical ft supposed physiologioal difCsranoes^ which latter, howsTer, are now bsl 
little Inidsted on. 

The anatomical diflerences refer i - 

(1) - 2> Mv 6* outwardfirm. - The mucous membrane being relatively thin towards ^ 
cardie ud relatiyely thick towards the pylorus^ the cardiac glands are short ft simply tabular, 
while tiie pyloric glands are longer, and subdivided inferiorly into from two to six tuboleoL 

(I). • T^tUUmiai epitkdml stmctitrh * Two^ or we mlghtsay three;, kinds of odls fias 
the gaatrio f lands; and to acme of these oells diiEerent designations heve been given, in ooEre* 
sponaenoe with the aeveral views entertained as to their funotiooa : 

The cells which Une the months of the glands are elongated, very regular, and exaeiix 
like those of the general mucous snrfaoei Ho Important seoretoiy function has ever beea 
attributed to them. 

Itore or less modified columnar ceQs line the remainder of the pyloric glands thronslMut, 
and also the upner part and a portion <tf tiie deeper pert of the oardiao glands. Theee calls are 
shorter, irregularly cuboid, ft somewhi^ granular. Thej also have hitherto been oonaadorei 
functionally unimportant^ and have simply been called the •* central ceUa.** 

In the central part of the cardiac glandi^ and also tosome extent in their deeper pso-t, s» 
found ceUs very difCerent from the above, - large^ ovoid, ooaiaa^ granular; giving nae to 
well marked projections on the outer surhuse of the basement membraneL The ee c reii on d 
the gaatrio Jaioe has hitherto been attributed to theee latter cells, and thej heve tharefiore beea 
called the «peptie oalla." 

Rom theohaagee^ however, iHiidh the ''central oeUi^ undergo daring tiie digeativv perasd, 
ithaareoaatlybeenoonflladedby Heidenheinftothere that it Is theee* central oellB,"~ 
Oe larger ovoid ft ooaiaaly granular cells just described, that are prindpaUy 
•sesetioMl gaalEU^ jaiosu Theae'csBtceloelliL'' thenCwc^heve been oalled of late the 
oflV" or "Asa^^AeObi." Dnrieg the intervals of digestion^ they are paK ahnak 
granular, and aearoely onMile of bei^g skaiBed with carmine; JuSt prev i o os to^ 



SQgeation they beoome^ however, loaded with granular deeply 

of the pfe ' 





due to tte traasCormatioa of the pfevioasly 
Appendix pege 40*). 

The baaement anembreneof both varietSsa of gJands cenabt»etflatleeededlafein%a 
edge. On the one hand, theaa eeHs esed sp asatsel 
kd, on the other hand, th«y Join tilth tiMielifoni 
■ - Sohallae). 




294* 

THE MUCOUS ME3>ffBR ANE of the SMALL IN TESTINE. 

Is made up of fine areolar & retiform tiasnea, whioli anpport the blood-reaaela, lactoals & glands* 
and it oontains nnmerons Ijmph-oorpnsolea, and isolated A oonglomerate masses of lymphoid tissne* 
Next to the sabmnoons ooat^ it is bounded by a layer of plain mosonlar fibres, the muscu/dris mucMt, 
. which is somewhat less developed than it is in the stomaoh. Superficially, it is bonnded l^ a base* 

ment membrane, or layer of condensed retiform tissue, especially demonstrable oyer the villi & at the 
mouths of the glands | whioli basement membrane sends a few prolongations upwards between the 
epithelial oells. 

VUIL 

Their principal struoiural elements,'^/., ULood^ressels, one or more laoteals,& plain muscular fibres, 
are bound together by retiform or lymphmd tissue, and by the basement membnme above mentioned^ 
i^Lioh latter supports the columnar epithelial cells, and sends processes between them. 

A small arterial twig runs up by the side of the lacteal or lacteals to about the middle of the 
viUns, and then brmiks up into a capillary plena beneath the basement membrane. A single ifdn 
runs through the villns from tip to base^ and then, without receiving any lateral branches, perforates 
the mucous membrane to open into the submucous plexus. Nerves hare not yet been demonstrated 
in the villi, though they probably exist. 

A single lacteal occupies the centre of the smaller villi. It is considerably larger in diameter 
than the blood-vessels, and its extremity is somewhat dilated. In the larger villi there are some- 
times two lacteals, but never more in man (Teichmann). Whether the cavity of the lacteal is, or is 
not^ in direct continni^ vrith the lymphatic spaces or saftcanilohen of the surrounding retiform or 
lymphoid tissue, is still a disputed point, respecting which, among our Baglish pbysiologists, I^. 
Michael Foster takes one view, and 1^1 Sh&fer another (V. Mode of Entrance of Uie Ohyle into the 
Lacteals, - Appendix to the Tablets on Physiology, page 63^). It is certain, however, that the cells, 
which, according to Prof. Shaf er, bound, and form a complete wall to, the lacteal, are connected with 
the branched cells of the retiform tissue, and, through these, again, with the flattened cells, which 
form the basement membrane. 

The muscular fibres are disposed longitudinally round the lacteal. On the one hand, they are 
continued from the muscularia mncos», and, on the other hand, they are attached to the basement 
membrane at the sides h near the tip of the villus. When stimolated, they retract the villus, which 
ia then transformed into a kind of foroe-pump. When they relax the elastidtj of the viUoa comes 
into play, and the organ acts as a suction-pump. 

The columnar epithelial cells are granukr in appearanoe, and present a dear oval nucleus. Their 
attached extremity tapers « little. Thxis tteB extremity is somewhat broader, and is surmounted by 
a layer of highly refracting substanoe marked with vertioal striss. Up till lately these striss were 
considered to be minute oanals, through which the fat-oorpusoles were said to penetrate into the 
epith el ial cells, whence thev were considered to pass into the lacteal bv means of a system of oonneotiTe 
tissue corpuscles joining toe oavity of the lacteal to that of the epithelial oells. * Host of the epi- 
thelial oells contain mucus ; after death they are easily transformed by imbibition into << goUot-oells." 

Le ntlculari or " Vealonlar" Qlands. 

Theterm ** vesicular*' must now be discarded : the stmotures in question are not ^ saoonlar bodies 
with a w»U of connective tissue, & grayidi semifluid contents," as believed up to lately. They are 
simply masses of Ivmphoid tissue, ^., masses of retiform tissue, whose meshes are closely packed with 
lymph-oorpusoles a pervaded withcapillaries. What gives rise, to a certain extent^ to the appearance of a 
oapsnle is that these masses are surrounded partly by a layer of condensed retiform tissue, and 
partly, especially at their base, by a plexus of lymphatics. Th^ may even be all but entirely 
surrounded by lymphatics, in which case they appear to hang, so to speak, into a lacteal lake or sinus. 
A rich plexus of blood-vessels surrounds them, and flne capiUiary loops dip into their interior. 

The lenticular glands lie mainly in the submucoos tissue. They extend upwards, however, 
through the muscnlaris muccssD, and become adhermt to the mucous membrane proper; this is 
especially the case with the conglomerate glands which form Payer's patches. 

These patohes are nearly free from villi, but there are viUi over the solitazy glands. Bound all 
the glands, there are cbroles of ory pte of Ideberkilhn. 

Lao teala, 

fitor receiving the lacteals from the viUi, those of the muoous membrane proper form, aooording 
to IVey, a fine reticuated plexus between & around the lentioolar glands. They then pass into a coarser 
submucous plexus underlying the glands, where lacteal lakes or sinuses are frequently met with. 
The larger vessels perforate the muscular coat, forming a longitudinal plexus between ita two layers^ 
enter the subperitoneal plexus along the attached border of the mesentery, And then pass up to the 
mesenteric glands. 



Are derived from the superior mesenteric plexus, which is itself derived partly fsom the pnenmo- 
gastrio nerve, ft partly from the solar plexus h the semikdiaB .ganglia. The larger branches follow tiia 
ramiflcations of the superior mesentorie artery. The emaltsr iMaelMS leave the blood-vessels^ enter 
the muscular coat^ and form between ite two layers the plexus mTonterieoi^ or plana of Auerbaoh, 
flbrils from which plexus are lost between the muscular fibres. Other branches enter the submucous 
obat, wbete they form m plexus finer still, the "^festus of Heissner. Vibrils from this latter plexus 
supply the musbnlaris muooan^ and, it isiMid, give twigs to the epHheUum. 
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THE STRUCTURE of the LIVEB. 

Biliary Capillaries 

Oommenoe between & around the indiTidnal cells in a network maoh finer ft oloser than 
that of the blood-oapillariee. The TeaaelB which form thia network can be seen under high 
powers as minute apertures between the flattened contiguous sides of adjacent hepatic 'cells, bat 
they can scarcely be injected except through Chrsonszczewsl^'s method of "natural in jeo- 
tion," which is as follows: - A solution of snlph-indigoiate of soda is injected into th> 
internal jugular vein of a living animal (dog or suckiDg-pig), and the animal is killed shortly 
afterwards. The blue colouring matter is then seen to have penetrated, according to the tims 
the animal was allowed to live after the injectien, first into the Tessels of the Liver, then into 
the hepatic cells, and finallj into the biliary capillaries. 

It is believed that these capillaries have a proper wall of their own, though this wall has 
not yet been demonstrat ed. They open into a fine intralobular plexus, the walls of which plexus are 
formed of an incomplete basement membrane lined with short polygonal cells whicb nearly fill op 
the lumen. The succeeding interlobular plexus presents a complete basement membrane lined 

The Larger Bile ducts , C^^ columnar ceiia 

The larger ducts contained in the jK>rtal canals have strong & distensible areolar ooati 
oontaining a good deal of elabMo tissue, and, in the largest ducts, a few plain muscular ftbrea 
The largest ducts are beset ^th true mucous glands ; but, in addition to these glands, both these 
Uurgest ducts, & those that are somewhat smaller, present numerous caecal recesses beUeved at out 
time to be glandular. Some of these recesses are saccular in form ; others are tubular ; some are 
branched; some form an anastomosing network beset with smaller dilatations; and these 
dilatations are sometimes so numerous that they partly conceal the parent trunk. Hence tbe 
belief, once entertained by Henle & others, that it is these recesses, and not the hepatic cells, that are 
The Hepatic Artery . [engaged in the secretion of the bfle. 

Within the portal canals, the divisions of the hepatic artery give off three sets of branche8» 
capsular, vaginal, <&• interhbular. The ra/fw/ar branches spread out under the fibrous ooat. whSck 
they supply. The vagfnal branches ramify within the portal canals^ and supply Glisaon*! 
oapcnle and the walls of the blood-vessels & bile-dnots. The inUrloiidar branobes paaa est 
between the lobules, in company with the interlobular branches of the portal vein, whidb bnAeba 
are much larger than they. They supply that part of the capillary network of tiie lobols^ 
which is intermediate between the brandies of distribution of the portal vein & the branches of OTigis 
of the hepatic yeins, f>., between the lobular branches of the portal vein & the intralobubr 
hepaUo veins. This is shown by the results of post-mortem eraminationa in cases of active ooa> 
gestion of the liver, and by the results of Ohnonsacaewsky's "natural injections" in *^^«>»h 
whose par fai vein has been tied : inbothoaseethelobules are stained in their central part (with Uood 
The Portal Vein. ^^^ injection matter, as the case may be) , while their peripheral part is psk 

Within the portal canals, the divisions of the portal vein receive capsular & vaginal branches, 
which return the blood distributed to the liver by the corresponding brs. of the hepatio artny. 

The branches of distribution of the portal vein, t.r*j the inUriobuiar & the lobular, have already 
been described, page 814, the former as passing out between the lobules, the latter as penetrtt* 
ing into the lobules and forming a plexus within their peripheral part. This is ahown by tk 
results of po8t*mortem examinations in cases of portal congestion, and by the results of ChrsoBS- 
czewsky's "natural injections" in animals whose hepatic artery has been tied: in both cass 
the lobules are stained in their peripheral part (with blood or injection matter, as the case may be), 
while their central part is pale. - From the plexus within the lobules arise the intralobular hepatiB 
HeDatiO Veins C^i^Sf already described with the sublobular h the larger hepatic veins. T. page SH 

The minute intralobular reins appear to open at once into the sides of the adjacent suV^ 
bular veins, which latter have very thin walls, and are closely adherent to the lobules. The 
larger hepatio veins run alone, and have no intralobular veins opening directly into thexn« Tucifl 
walls are somewhat thicker, but they are still separated from the lobules by only a very thin, lay* 
^ oellidar tissue : when any of the hepatic veins are divided their mouths remain open. 

tepillax7 Flezas. 



The capillary plexus of the liver is an exceedingly dose one. Its vessels are large^ (vjbs^ 
an inch), and the spaces between them do not exceed the diameter of one or two of the hepati 
oells. These vessels converge from the branches of distribution of the portal vein to the brandtf 
of origin of the hepatio veins, tl^., from the lobular branches of the portal vein to the intnUobsU 
hepatio veins. They ase not in immediate contact with the hepatie cells, but are eeparatd 
frmn them by a narrow space lined witb flatttened cells, which space serves for the pstasage i 
lymph. In the human suMeet^ owing to the imperfect isolation of the lobules, tbe€saptllsc] 
The LnOLPhatiOfl [plexus appears continuous here A there from one lobule to ^^^^^^ 

Originate in the above mentioned spaces around the capillaries. A few lymphoid nodsk 
are oonneoted with them. They take the ooune abready desoribedi page 814^ 

Hepatio Cells. 

The hepatio cells are arranffed in anetwork radiating from the centre of the lobolaa ts A 

pvij^ery. the openingi of whioh network are all but oompletely oooupied bj- tlaa Uasl 

ThebrdiiuaeterTftrieffromxJ^to^of an inoh. They hare no cell wad.-- T.pu^ 
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THE STRUCTUBE of the SPIiBEN. 



Tirabecu lar Framework. 

Consists not only of tlio fibro-elastio coat with the sheaths of the yessels A the larger tra« 
beonlsd hitherto described (Y. page 817), bat also of a delicate network of retiform tissue 
which penrades & supports the palp. This network consists of branched oonneotiTe-tissne oor- 
pnsoles, the supporting cells of the pulp (Sohflfer), which are joined together by their prooessee. 
When they are well deyeloped, these supporting cells may contain either pigment grannlea 
resulting from the disintegration of the blood-oorpnsoles, or eren entire oorpnsoles more or lese 
altered in form & colour. Bnt they are frequently redaoed in sise; and oooasionally they haye 
entirely disappeared, leaving only a retionlnm of simple fibres. 

Small Arteiiesi Capillariea, ft Small Veins. 

In the spleen, these are modified as follows t - 

1. - The small arteries lose their eitemal coat | or rather this coat becomes transformed 
into a stratum of lymphoid tissue expanded here h there into small sphercHdal masses^ the MaU 
fighian Corpuselis (Vide below). 

2. - The cells which form the walls of the oapillariee, become transformed into eon- 
neotiTe tissue corpuscles. In the largest capillaries, these oorposcles are closely packed dp 
imbricated. In those a little smaller, they form but a single layer, and are merely joined edge lo 
edge. Further on, they cease to lie in immediate contact, and are connected one to another 
merely by prooeeses of varying & increasing lengtii. The capillaries thus become first fenestrated^ 
then more & more deficient in continuous parietes; and finally, losing their tubular character 
entirely, they merge into the retiform network qI the pulp, and cease te exist as distinct vessels. 

T\mB the arterial capillaries open directly into the areolar spaces. IVom these spaces the 
venous capillaries arise in the same way in which the arterial oapillaries end. 

The small veins frequently present transverse markings, which are probably due to the 
arrangement of the retiform tissue on their surface. They run apart from the small arteries^ 
which are disposed in tufts or pencils. They anastomose frasly with each other, while the artariee 
anastomoee but very little (V. page 817). 

Kdlplgliian Oorpnaoles. 

^' ' These are locfdised expansioni^ or thlokeniags, of the lymphoid tissue above deooribed as 
finnning the outer ooat of the small arteries. They vaiy in sise up to ^ ^^ ^^ inebf their 
average diameter being about ^ or ^ of an indh. The larger onee are clearly visible to the 
naked eye« ttnd appear, on a fresh section, as pale coloured spots on the dark background of the pulp. 
They are more or less spheroidal in shape. In the lower mammaliai they are usually plaoed 
either on one side only of uie arterial wall, or in the angle of separation between two arteriasb 
In man, they are mostly developed all round the vessel, generally a small one^ which then pene-i 
trates their substance, and by which they are suspended, so to speak, from a larger trunk. 
Their reticulum is very slender A open, especially towards the oentre, where it is also most 
densely packed with lymphoid corpuscles and most abundantly supplied with ea pill a ric su 
TawardB the periphery, the reticulum becomes a little doseri • no distinot boundary exist% 
howeTsr, between the oorpuaole ft the surrounding pulpi 
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''Taste-Buds/ ^ 

Are fladclike bodies diflOOTerecllij Lorep ^ Sokwvlbe in ilie ihiok epUhelial layer which 
■nrronnda the ddee of the cnrouniTeliste papain of the base of the tongae, and Whieh hare 
also been fonnd of late on some of the fangiform papilln aad on the ^glottis. Thejr are 
pyriform in shape. Their bases rest upon the ohoriiini. Their apioes projeot between the 
superficial epithelial cells, and present a minate opening, from whioh a bsn& of thread-like 
processes are seen to emeige. 

They consist of modified epithelial oells, disposed perpeadioularly to the sinrfaoe, which 
oeUs may be divided into saperfidal & deep. The mferfiaal edU are flattened, or ribbon.like, 
tapering at each end, and joined together at their sides, so as to enclose the deeper oeUs, as, in 
the fiomr-bnd, the external scales surround the internal f olioles. IHie deeper ceHs are spindle- 
shaped, enlarged in their middle, where they present a prominent nucleus, and tapering at either 
end. Their deeper end, whioh is sometimes branched, passes down into the chorium, and, it is 
said, becomes connected with a nerve-fibril. Their more superficial end is prolonged into one of 
the thread-like processes, whioh are seen to project from the opening of Uie taste-bud. The 
surrounding epithelial celUi are flattened round U&e taste-buds, so to enclcee Uiem in a sac 
or nest. 

The taste-buds are now believed not to be connected with tha sense of taste^ sinoe tiiey 
are found on the epiglottis, whioh is not endowed with taste. 

Follicular Rec esses of the Tonsils, Bn of the Base of the Tongae, 

Beneath the mncons covering of these organs are found, not dlceed follicles^ as was formerly 
stated, but closely packed nodular masses of retifonn or lymphoid tissue (Y. Btruotnral 
Anatomy). 

Deville's Qland, 

Dr. Beville has demonstrated the ezistenoe beneath the {mucous membrane of the under 
surf aoe of the tongue, not far from the Up, of a large racemose horse-shoe^aped glandular mass, 
stretching across the middle Une, with its conreuty in front h its concavity bemnd. 

Mncons Membrane of the Pharynx, 

In addition to the simple h compound follicular and raoemose glands described, page 299, 
there exist numerous lymphoid follicles, or masses of reticular or lymphoid tissue «»wniMP to 
those of the ialesiitte. ▲ oolleotion of these masses stretches across the back of tha pharynx 
between the Eustachian tubes. 

MnconjL Membrane of the Sof t Pala te, 

•• ^ Jn the foBtus, the mucous membrane over the whole of the posterior surfaoe of tha eofi 
palate is oorered with columnar ciliated epithelium; and, in many instances, the epitheliom of 
the gland-ducts retains this oharaoter, Bzeept near the Eustachian tuboi, the surface epithe- 
lium subsequently becomes squawons. 



MByons 



A thin layer of plain muscular fibres disposed longitndinally (muscularis mneosee) bounds 
eztemally the mucous membrane of the lower part of the oesophagus, and is oontinned inforiorlj 
into the corresponding but better developed structure of the mucous membrane of ^s 
stecnaiA. 

The blocd-Tessels are mostly longitudinal in direction. Lymphatics and a little lymphoid 
tissue are found both in the mucous & snb-mnoons ooats. The nerves tamt gangUated plezosef 
between the two layers of the mnaoular ooat. 



THE DIGESTIVE ORGANS, 



•» • 
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THE TONSILS. 



Sounded^ Blightlj elongated from aboTe downwards, A rather rariable in siae; lie in reo6« 
between anterior & posterior pillars of soft palate, and oorreBpond to angle of jaw. 

Present: 

Outer SurfiU)6 - ^ oontaot with superior oonstnotor of phamyx, which separatee it from 

internal oarotid & ascending pharyngeal arteries. 

IXXZldr SurfaOd * Forms part of lateral boundary of isthmns fanoinm, and presents the 
openings, from twelve to fifteen in number, of large reoesses, from which smaller 
recesses or follicular depressions branch out into the substance of the gland. 
These recesses & follicular depressions are lined by a continuation of the mucou 
membrane & of the epithelial layer of the throat. Their walls are thick, and 
consist mainly of a layer of dosed capsules, similar to those of Payer's patobsi 

and imbedded in the submucous tisssa 

VoSBOls A Norves - Asteeies. Ascending & descending palatine, dorsalis lingua^ 
ascending pharyngeal. - Yeinb. Open into tonsillar plexus on outer side 

of tonsil. - Ns&Tis from fiith & glosso-phaiyn^esL 
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THE TONGUE— 1st Tablet. 



Presentfl fbr examination i , . 

BASS - Oonneoted to : 

•S^>iAii^-B7 anterior pOlan of fanoMf 

Pharynx - B7 saperior oonstrioton of pharynx & mnooiu membrane \ 
Epigiottis - By tliree folds of mnoona membrane, the gloseo-epiglottio ligamentf | 
ffyoid bone - By hyo-glo8Bi & genio-hyo*glo8Bi mneolee. 

APBX-B^e. 

UPPER SURFACE OR DORSUM — Rongh in its anterior two-thircUi^ where it 

presentfl the papiUat mtnima or conica djUifomus^ and the papilla nudut or fimgi^ 

jorma\ smooth in its posterior third, or behind the papilla maxima or circumvmUata^ 

where it presents the projecting orifloes of nnmerous mnoons glands. 

UNDER SURFACE — Oonneoted to hyoid bone & lower jaw by hyo-glossi A getoio-hyo. 
glossi mnsoles, and from sides of which the mnoons membrane is refleoted oyer 
floor of month to inner snrfkce of gams, forming in front a prominent fold, the 

frsBnnm lingnn. 

STRUCTURE of the TONQUE 

Presents for examination t 

Osteo-fibrons Support - Oonsistfl oft 

Htoid BoifE I 

J Hbdian Fibboits Ssptvk - Thickest behind, where it is attached to epi- 

glottis. 
Hto-olossal Hbxbbaioe - Oonneots nnder surface of tongue to hyoid bone . 

To these may be added the 

Thick xnooos Mbm bbami on the dobsux ov tbb o&oan. 
Mnsotdar fibres -"^^de next Tablet. 
Mucous Membrane -Vide next Tablet bnt one. 

VeBsels ft Nerves. 

AnxBBixs -Ungual^ inferior or ascending palatine branches of Jaaalt ascending 

pharyngeaL 
Yeins - Partly correspond to arteries, partly open into pterygoid plexus. 

Ltxphatics -To submaxillary glands. 

Keetxs - Are the 1 

Gustatory to mucous membrane of anterior two-thirds, h sides f 
GlossO'Pharyngeal to mucous membrane of posterior third or base | 
Hfpo^osiol to the musdiee. 

iuUmai branch of the superior laryngeal sends a few twigs to mu- 
cous membrane of base. — A few small ganglia are found 
(Eolliker, Bemak) upon the glosso-pharyngeal and, in the 

•heq^ & calf| upon the gustatory. 
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THE TONGUE — 2nd Tablet. 



MUSCULAR FIBRES 

Form exiarinsio & intrinBie mnsolefl. 

EZTBINSIO miSCLES 

Are the: 

8tylo-g|OB81UI - Aniericnr & onter aspeot of styloid prooess new ita apex & stjlo. 

maxillary ligament. 
Bide of base of tongae extemallj to hyo-glosffoe, dividing into : 
Longitudinal pobtion - Forwards along side of tongne, and blende with 

lingoalie inferior in firont of bjo-glossos. 
Transvbrsb portion - Decimates with hyo-gloeeiu & with its fellow. 

Hyo-^OBSUB ^Side of body, lesser oomn ft whole length of great oomn of hyoid 

bone (basio-gloBsne, ohondro-glossns, oerato-glossns ). 
Bide of under surface of tongue between stjlo-glossos ft lingnalis 

inferior. 

Oenio-hyO-^OBIIlB - ^J a short tendon from saperior genial tnberole on 

inner surface of boiy of jaw-bone dose to symphysuL 
Whole length of under surface of tongue internally to lingualis in- 

ferior, side of phaiynzy body of hyoid bone. 

Falato-^ossos <» Ck>n8trictor Istbmi Fauoinm - Anterior surface of 

soft palate close to utuIs. 
Side of base of tongue, blending with stylo-glossns. 

INTRINSIC miSOLBS 

the : 



LiBgoalis transversns - Hedian septum. 

Bides, and sides of dorsxmi. - Forms the chief bulV of the tongne. 

TflTlg nR l ll Superior *- stratum of longitudinal or slightly oblique fibrss thickest 

in fronts and corering dorsum of tongue beneath the mucoas 
membrane to which the indiTidual fibrss are attached. 

LingCiallS Inferior - Longitudinal band of fibres along whole length of under 

surflBMM of tongue between hyo-glossus ft genio*hyo.glossns. 
Blends with stylo-glossus in front of hyo-glossus. 

Lingnalis Peipendionlaris ^ S^ of Tertical or slightly oblique fibres from 

centra] part of dorsum to sides of under surface, forming curves 

concare upwards ft outwards. 

The outer parts, or cortex, of the tongue are firm, and consist mainly of 
longitudinal fibres; the central part, or nucleus, is softer, and 
eoniists mainly of transrerae ft vertical fibres intermingled with 

adipose tiiaUi 
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THE TONGUE— 3rd Tablet, 



MUOOUS MEMBRANE. 

Thick & rough on anterior two-thirds of domm, tides, & tip| thin ft nnooth on posterior 

third of dorsum ft on nnder snrfaoe. 
Consists of a cutis or oorinm dense ft rery similar to that of the skin, and of a thick layer 

of squamous epithelinmf and presents! 

PAPZLLiB "^ Highly sensitiTe vasonlar projections divisible into simple and oompottnd. 
The former are similar to the papilles of the skin, and coyer whole of tongrae; the 
latter, which are themselres studded with simple papillsB, are found on rough 
surface only, and are divided according to their size ft shape into t 

FftpillO IM fft.'giTttfft or Cirenmvallatea - From 7 to 12 ; situated at junction of 
middle ft posterior thirds of dorsum, where they are arranged in two rows 
oblique backwards ft inwards, which rows meet at foramen ooecum and form 
together an inverted V. They consist of a central conical projection, the 
base of which is free while its apex is attached, which projection is contained 
in a cup-shaped depression bounded itself by a prominent circular rim. - The 
foramen ccecum is the central depression, usually large, which lodges the 
central papilla, itself frequently small. 

PaplllflB Medlfld or FangifornidB - Olub-shaped, and present narrow attached ft 
rounded free extremities. Sparingly scattered over anterior two*thirds of 
dorsum, collected in greater numbers over sides ft tip. 

Fapillfld Minimsd, or Ckmioee et Filiformes - Tapering or cylindrical, oioseiy 

packed over whole of rough surfiftoe, and arranged in rows which are vertical 
* on borders ft tip, and which are, on dorsum, parallel, posteriorly, to the rows 

of circumvallate papillsB, but, anteriorly, more directly transverse. - The 
simple or secondary papillae borne by the filiform papillsB contain a few elastic 
fibres, and their epithelial sheaths are prolonged beyond them sometimes to 
the extent of forming a pencil of almost hair.like fibres. 

In the Aingiform ft circumvallate, and probably also in the filiform 
papill89, the nerves form plexuses, from which small brush.like filaments are 
given off to the secondary papillae. These filaments are believed to terminate 
in the deep extremities of spindle-shaped nucleated bodies similar to the 
olfactory cells of Sohultse (Billroth, Key). 

OLANDS-Are: 

FoUiOular - Aggregated on posterior third of dorsum behind papillas circumvallate, 
and very similar to the follicular recesses of the tonsils. 

BaO6]IlO0O ~ ^^ beneath ft in front of foregoing, and over sides ft under surface of 
tongue. On nnder surface near tip th^ are colleoted into two small oblong 
masses fiMt described by Blandin ft Nuhn* 
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THE SAIJVABY GLANDS -1st Tablet. 



Are the parotid, inbmuflluy * nblingiial, Mid nmneroof imaller gUada litaated benealk 
the nmooni membrane of the mouth. Th^ are all conglomerate or raoemoie glands 

PAROTID QLAND 

Liea below A in flront of external ear, and etretohee forwarde to a TariaUe extent on ontar 
BorfiAoe of maeaeter, often presenting in that sitnation and jnst below Ejgoma^ a 

■mall detaohed portiont the aoeia parotftdifc 

Is bounded byi 

Abotb - Zygoma. 

Below - Line drawn from angle of Jaw to Btemo-maatdd. 
Bbhutd - External auditory meatnsi mastoid prooess, stemo-mastold, posterior 

belly of digastrifr 
Presents I 

Ouna SuaiAOB - Lobulated. Oorered l^ integument, fksda A a few fibres of 

platysms. 
Iknib SuaiAOB -Prolonged deeply in front of and behind styloid prooeas to- 
wards internal oaroUd A internal jugular YetUi wall of pharynx & deep 

part of glenoid loan. 
Akt. SoaiAOB - Qroored externally for posterior border of ramus, and pro- 
longed forwards, internally, between the two pterygoid musdea 
Post. Suxiaob - Bests upon external auditory meatus, mastoid process, atenuo- 

mastoid, posterior belly of di^astri& 
Li perforated by sereral 

Abtbbibs - JSxUnutl carotid with its posterior aurictdar, iMtemal maxiBary k 

temporal branches, and the transverse Jadal ofiSwt of the lattar. 
YEiifs ^Internal maxillary h temporal forming origin dl external jmgular^ and s 
branch of commsmkaHen between the latter & the internal jugular. 
Nebtbs -» Facial, auricttlo^temporal & deep fecial branches of great auricwilar. 

ITS VESSELS & NEBYES are — Abtbbibs & Ybibb, from or to above mentiaaed 
trunks. - Ltxphatics, to two or three lymphatic glands in substance 4 ob 
surfeoe of parotid, and from thence to superficial & deep glands of ne^ 
-Kbbves, from carotid plexus, auricnlo-temporal & great aurioolar. ^ 

PABOTID DUCT ( Bieno's or Btenson's ) — Prom anterior border of the ^\ms^ 
and from sooia parotidis when it exists. Over masseter a flnget^s bz^adt^ 
below sygomay its direction being marked by a line from lower part of ooncha t9 
midway between firee margin of the lip & ala of the nose. Through fet of cheek i 
huooinatori and obliquely beneath mucooi membrane, which it perforates cppocste 

ftnd molar tooth of QppQT jav« 
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THE SALIVABY GLANDS— 2nd Tablet. 



SUBMAXILLARY QLAND 

Intermediate in size between parotid & rablingnal. Presents two portlonii 

Superficial Portion -The largest. 

Covered by - Skin, snperfioial fasoia, platysma, deep fasoia, body pf lower Jaw. 

Rests upon - Stylo- & byo-glossi A mylo-hyoid. 

Separated posteriorly from parotid by - Stylo-maxillary ligament. 

Grooved posteriorly ^ above by - Facial artery. 

Deep PortioXI - The smallest. 

Prolonged upwards forwards &* inwards round Wharton's duct, between mylo- 
hyoid and hyo- & genio-hyo-glossi & below gustatory nerro. 

WHARTON'S DUCT — Upwards forwards & inwards with deep portion of the gland 

on inner side of sublingual gland, and opens on summit of a small papilla 

on side of fresnum lingusa. Is about 2 inches long, and has much thinner 

walls than Steno's duoti it reoeires a few of the ductus Biviniani. 

TE8SELS&NERTE8-^r^«rMr, from facial & lingual. - A^rzvsr, from submaxillary 

ganglion, sympathetic & mylo-hyoid branch of inferior dental. 

SUBLINQUAL GLAND 

The smallest, flattened, & almond-shaped. 

Projects beneath mucous membrane of floor of mouth in the shape of a firm antero- 
posterior crest. 
JJes upon mylo-hyoid by side of frsBnum lingu» & in sublingual fossa of lower 

jaw. 
Has behind it &* on its inner side genio*hyo-glossu8, gpistatory nerve, Wharton's 

duct & deep portion of submaxillary gland. 

DTTOTITS RIVINIANI — From 8 to 20. Open most of them directly into the 

mouth, some into Wharton's duct. One, longer than the others, the duct 
of Bartholin, which is sometimes derired in part from submaxillary gland, 
accompanies the Whartonian duct^ and opens into it or near it on floor of 

mouth. 
Tbsssls h Kbrtbs "Arteries^ from tablingual h submental branches of facial. - 

Nervtt^ from gustatory. 
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THE PHABYNX 



Ta a ii»monlo«memlxmiou bag extending firom bMe of ekiill to lower border of oriooid eer- 

tilage in front & Sih cerrioel Tertebra behind; about 4| indhee longt broadest ik«B 

side to Bide, iti greatest breadth being oomprieed between oomna of hjoid bonoe. 

It is bounded abore by petroQB portion of temporal bone and by under enrfkoe of bodj of 
sphenoid; - not^ ae hae hitherto been stated, by basilar prooess of oedpital, the recti 
capitis antioi musoles passing forwards between roof of pharynx A whole leng^tli of 

that prooees (Thomson A CfUSmaad}, 

It 18 continuous below with cssophagus. 

It is connected beh!ad by loose areolar tisme to the oerrioal Tertebrs & the longi ooIU ft 

recti oaj^tla antioi mnadaa 
In fitmt it is attached from above downwards toi 

Inifrnal pterygoid ftaUj 

PUrygO'nuualUuy Ugawuni; 

Base of tongtu ; 

Cormta ofkyoid bom ^ sfylo^fyrid Hgeumut f 

Tkytvid ^ aictnd €ttriQages> 

Laterally it is in relation with styloid process, styloid ft pterygoid muscles, intemml esrodJ 
artery, internal jugular rein, glosso-pharyngeal, pneumogastrio, spinal nnenjaeuij^ 
hypoglossal h sympathetio nenres i and also, below, with lateral lobes of thyroidL giasi^ 
common carotid artery h stemo-hyold, and, in front, with hyo-gloesna mi&aele aai 

lingual artery & 

It pr es e nts seren openingis -nares. Sostaohian tubes, mouth, laiynZyOMophagBa. 
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STBUCTUBE of the PHARYNX 



Freiento three ooatey which, firom wiihoni inwardi, are miuKmlar, flbroiiiy mneooi} and 

TOMeUi A nerree. 

XCUSCULAB COAT — is formed hji 

Inferior Constrictor - Side of oriooid oartilagres obUqne line on outer snrfaoe of ala 
of thyroid oartilage ft surface behind it, and inferior comn. 

Baph4 on posterior median line of pharynx s its inferior fibres beings hori« 
contal ft oontinnons with those of cssophagns, and its saperior fibres paimfng 
obliquely upwards and orerlappingf those of the middle constrictor. - 8. ^ 
pharyngeal plexus and external ft recurrent laryngeal nerres. 

Middle Constrictor - Whole extent of upper snrfkce of great oomn of hyoid bone^ 
lesser comU| stylo-hyoid ligament. 

Baph6 on posterior median line of pharynx; its inferior fibres descending 
beneath hiferior oonstrietor, its middle fibres being horisontiJy and its sup* 
erior fibres overlapping saperior constrictor ft stylo-pharyngens. -> 8. by |diaryn« 
geal plexus. 

Superior Constrictor - Lower third of free margin of internal pterygoid plate, its 
hamufar process, ft contiguous part of palate bone ; pterygo-maxillary ligament g 
alveolar process of inferior maxilla above mylo-hyoid ridge s side of tongue. 

Baph6 on posterior median line of pharynx; its superior fibres ascending 
by means of strong fibrous band below mnntioned, to pharyngeal spine on 
basilar process, its lower fibres being horisontal. - 8. by pharyngeal plexus. 

Styl0*pliar3n|tfen8 - inner side of base of styloid process. 

mth palato-pharyngeus into posterior border of thyroid cartilage ft side 
of pharynx. - 8. hy pharyngeal plexus ft glossopharyngeal nerve. 

Palato-pharynSenS - Posterior surface of soft palate by two heads separated by 
levator palati. 

With stylo-ph&ryngeus into posterior border of thyroid cartilage ft side 
of pharynx. - S. by pharyngeal plexus. 

BalpingO-pharyngens (Saktoxiki) - Small fasciculus IVom outer surface of cartila- 
ginous portion of Eustachian tube to stylo-pharyngeus, with which it blends 
inferiorly. Is oflen wanting. 

Other accessoiy muscles, the petro-, spheno*, ft oocipito-pharyngei, are 
also described; but they are rarely met with. 

BxLATiONS -The constrictors overlap each other from below upwards. The stylo- 
pharyngeus passes between superior ft middle constrictors; the superior 
laryogeal nerve between the middle ft inferior constrictors ; the recurrent 
laryngeal nerve beneath the inferior. - (Tide also relations of pharynx in 
foregoing Tablet). 

FIBROUS COAT, or PHARYNGEAL APONEXTROSIS - Thick above, thin 

below. Attached to petrous portion of temporal bone, under surface of body of sphen- 
oid, and, by means of a strong fibrous band (cranio-pharyngeal ligament, Thomson 
ft Gleland), to pharyngeal spine on under surface of basilar process. 

MnOOXTB MEMBRANE — Thick on under surface of body of sphenoid ; covered with 
columnar ciliated epithelium as low down as floor of nares, with squamous epithelium 
below. Beneath it are found numerous glands, which are simple ft compound 
follicular and racemose. 

VESSELS & NERVES — Abteries. Ascending pharyngeal, pterygo-palatine^ superior 
or descending palatine, superior thyroid. - YEiirs. Open into the superior thyroid ft 
internal jug^ar. - Ltvphatics. Open into deep glands of neck. - NnvBS. From 
pharyngeal plexus, and firom external ft recurrent laryngeal nerree. 
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THE SOFT PALATE. 



Mii8onlo*membranoiui foUlt wbioh fomui an incomplete Mptnm between the montli i 

pharynx. Present 

Anterior Snr&Oe - Ooncare; presents a median raph^^ oontinnons with that of hard paUt 

Posterior Surface - Convex, oontinnons with floor of nasal foss»s presents the median p 

jection of the azygos nynle. 

Upper Border - Attached to posterior border of hard palate. 

Lower Border - Free ; preseDts the nvnla and the anterior A posterior pillars, which t 

latter embrace the tonsil. 
AnTEriOB Pillars - Downwards ft forwards to sides of base of tongne i oontatn paU; 

^lossi mnsoles. 
PoSTERiOB Pillars - Downwards ft backwards to sides of pharynx ; contain pals; 

pharyngei muscles Are rather broader and approach nearer to each on 

than the anterior. 
Isthmus Fauciuk - Is the space bonnded by the free border ft pillars of tbe k 

palate, the tonsils, and the base of the tongue. 

STRUCTURE of the SOFT PALATE 

Presents for examination : 

AFONISUBOSIS — Blended with tendon of tensor palatl. li thickest aboTe, wbs 
it is attached to posterior border of hard palate. 

UUSOLES — Five on each side : 

Levator Falati - iTnder snrfaoe of apex of petrous portion of temporal I'i 
and outer aspect of cartilaginous portion of Eustachian tube. 

Posterior surface of soft palate between the two heads of crisis 
palato-pharyngeus. - S. by post, or small palatine branch from Keckel. j 

Tensor or CircuinfleZUS Falati - Scaphoid fossa at base of internal pc^ 
goid plate ; spine of sphenoid ; anterior aspect of oartilaginona portic:. 
Eustachian tube. 

Winds round hamular process and expands upon anterior surfsce 
aponeurosis of soft palate. - S. by a branch from otio ganglion* 

Palato-glossns - Anterior surface of soft palate. 

Posterior part of side of tongue, where it blends with stylo-glosssL 

Falato-plxaryngens - Posterior surface of soft palate by two heads eepana 
by tne IcTator palati. 

Posterior border of thyroid cartilage ft sides of pharynx. 

Azygos Uvulfld - Posterior nasal spine of palate bone ft aponenrosis d s 
palate. 

Uvula. - S. by posterior or small palatine branch firom Heckell's gaaq 

MUOOnS MEMBRANE — Thin; covered with squamous epithelium, ex^pt as 
Eustachian tube, where the epithelium is columnar ft ciliated. N^axsti 
mucous glands are found beneath it, especially over posterior suj^'w* 
uvula^ in which latter situations they form a continuous layer. ^ 

VESSELS & NERVES — Aktekies. Inferior or ascending palatine, post^rl.'r^ 
descending palatine, ascending pharyngeal, dorsalis lingnae, tonsilJ^ 
YBtm. Join the tonsillar ft pterygoid plexuses. - Ltxphatics. To sM 
beneath angle of Jaw. - Kbetss. From flfth| &oial ft glosBo*pharyog«aLI 
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THE CESOPHAGUS 



Commenoes in middle line of neok oppofite 6th oerrioal yertebra A lower border ef erioaid 

cartilage. 
Downwards A to the left behind trachea, left lobe of thyroid gland & left reonrrent laryngeal 

nerve, coming into close contact with left common carotid. 

Downwards & to the right behind lower end of trachea ft commencement of left bronohnSf 

and between arch of aorta ft thoracic dact on the left ft the yena asygos major on the 

right, regaining middle line opposite 5th dorsal yertebra. 

Again to the left between heart ft pericardium in front and lower part of thoracic aorta be* 

hind, being snrronnded by the pnenmogastrios, which tend, the left one to the front, the 

right one to the back. 
Through oesophageal opening of diaphragmi and opens into stomach (cardiac or oesophageal 

opening) opposite 9th dorsal yertebra. 
Is from 9 to 10 inches long* 



STRUCTURE. 



Three coats t 

Muscular Coat - Thicker than in any other part of intestinal canal except lower end 
of rectum; red aboye, where it consists of striped muscular fibres, pale below, 

where it is made up mainly of plain fibres. These fibres are : 

^TSRMAL LoNOiTUDiKAL - Aboyo they form three fasciculi : 

Oru anterior - From ridge on back of cricoid cartilage ; 
Two Lateral - From sides of cricoid cartilage, blending with inferior 

constrictor. 

a 

Below they form a uniform layer, and become continuous with longitudi- 
nal fibres of muscular coat of stomach. - One or two bundles of fibres are 
sometimes inserted into the left pleura ft left bronchus (Hyrtl). 
Ihternal Circular - Form rather oblique rings towards middle of OBsophagus, but 
horizontal rings aboye ft below j these rings are continuous inferiorly with 

circular ft oblique fibres of stomach. 

Collular Coat - Forms a loose connection between muscular ft mucous coats. 

Mucous Membrane " Thick, pale, coyered with a thick layer of squamous epithelium, 
thrown into longitudinal folds except during passage of food. Presents a few 
papilloB, and some small compound racemose glands which are especially abun- 
dant at lower part. 
Vessels & Nerves - arteries, four or fiye of good size from thoracic aorta, and twigs 
firom inferior thyroid, phrenic ft coronaria yentriculi. - Yeiiis open mainly into 
T«na asygos migor. - Lymphatics, into posterior mediastinal glands. - KiRyis from 

pnenmogastrios ft sympathetic 
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THE STOMACH 



la Bitnated in the left hypoohondriao, epigaatrio,' dk part of right h/poohondnie 

ragioDB, and pnae&x 

A&t. Surface * Looks upwards Ht forwards, and is In oontaot with under snUiioe : 

liTor, diaphragfm, and anterior wall of abdomen opposite ^ cf sterna- 

Post. SurfiU^e - Directed downwards & backwards, and oorered with peritoneum - 

lesser sao, by whioh sao it is separated from panoreas, great vesselB of abdoss. 

omra of diaphragm & solar plezns. Keets upon transverae meso-oob^ 

Oroat or Splenic End| Great Cul-db-sac or Fondas - l<iM beneath the sj 

lower left ribs, in oontaot with the spleen to whioh it is connected by '-^ 

gastro-splenic oment:^ 
liOSSer or Pyloric End ** l^ contact with anterior wall of abdomenj under snH*^ 

of liyer^ & neok of g^U-bUdiss 
Greater Curvatore ~ I^^b abore transrerse colon, and giTOS attachment to ^ 

ome£t:J 
Lesser Curvature ~ Connected to transyerse fissure of liyer by lesser or g^astro-bep&^ 

omentum, and to under surface of diaphragm by gastro-phrenic ligaz&e:i 

(Esopliageal or Cardiac Opening * Funnel-shaped, and situated aboye & bebi 

the pyloric opesi^ 
Pyloric Opening - Clau'ded by pylorus, and is more moyable than the oaaophageal. 

When the stomach is distended its greater curyature is eleyated k can*^ 
HanrardSi. while its anterior surface is turned upwards, and its posterior sox^ 
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STBUCTITBE of the STOMACH. 



Its waili are ihiokeit toward! pjlonui} they present four ooate, and yeiseU 4 nenrei. 

SSBOT7S COAT — CoTen whole nrfiMe of ttomaoh ezoept points of attachment of gastro. 

splenic and greater & lesser omenta. 

'.■',0 

UnSOUL AB GOAT — Consists oft 

Lo&gitadinal Fibres - Saperfidal. Ck>ntinuoa8 with those of oasophagos h small in- 
testine. Thinly scattered oyer the surfaces; most marked along the carTatares, 

especially the lesser. 

CiroulftV Fibres - Deeper. Term a complete & nearly uniform layer OTor whole of 

stomach, ft a strong circular ring round pylorus. 

ObliC[lie Fibres - The deepest. Form two sets, which embrace the right & left as- 
pects of the (esophageal opening, and spread out orer anterior & posterior 
aspects of stomach except near lesser cnryature. They are the continuation 

of the circular fibres of the oesophagus. 

OELLULAB COAT — Serves for the diTision of the blood ressels before they enter the 

mucous membrane. 

UUCOUB MEMBRANE — Thin towards pardia, thick towards pylorus, and corered with 

columnar non-ciliated epithelium. Thrown in contracted state of stomach 
into longitudinal plaits or rugss, which are most marked along greater 
onrrature and towards lesser end, and which disappear on distention. - When 
examined with a lens it has, especially near pylorus, a honey-combed appear- 
ance due to shallow polygfonal depressions or alreoli from 1 to 2 hundredths 
of an inch in diameter, in bottom of which alveoli are the openings of the 

Oastrio Follicles, - which are of two kinds : 

Fsnio Glands - Situated near cardia. Are simple tubular glands lined 
in their upper fourth with columnar epithelium, and filled with nu- 
cleated cells 9t nuclei in their deeper parts. 
HucouB Glands - Situated near pylorus. - Terminate in dilated saccular 
extremities, or are subdivided into from two to six tubular branches s 

they are lined throughout with columnar epithelium. 

Lenticular GlftndS - Are also found in small numbers, principally near pylorus 

i along lesser curvature. 

VESSELS ft NERVES — Arteries. Are the gfastrio or ooronaria ventriculi, pyloric^ 

gastro-epiploic89 dextra ft sinistra, and the vasa brevia. They all break up 
in the cellular or submucous coat, and then send up branches between the 
glandular tubes ; these branches form a deep capillary plexus round the tubes 
and a superficial one round their orifices. - Yeims. Follow the arteries. - 
Lymphatics. Are superficial ft deep, and open into the glands along the two 
curvatures. - Nerves. Are from the sympathetio and from the right ft left 
pneumogastric nerves, the right pneumogastrio supplying the posterior, and 
the left one, the anterior surface of the orgaafe 
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THE SMALL INTESTINE 



Is tt lUghtlj narrowing oonrolnted tnbe aboat 20 feet long, connected to the spine by the me- 

sentery in the greatest part of its ezteat 
ItisdiTidedintot 

DXTODENDM — Vide below. 

SMALL INTESTINE PROPER — Is rather arbitrarily diTided, no defiind 

limit ezi£iingy into: 

JEJUNUM — The npper two fifths. Wider, thibker, 4s more Tssonlar, ud 
has its villi ft yalynle oonniyentes more, and its Payer's patches lee, 

nnmeroiis & doTBloped. 

ILEUM — The lower three-fifths. Narrower, thinner, A less rasciilar, and hu 

its TilU ft its yalyolfls oonnirentes less, and its Payer's patches mon^ 

nnmerons & deT«lcpei 

THE DUODENUM 

Is the shortest, widest ft thickest part of the small intestine, and has no mesenterj. la 
length is from 8 to 10 inches, or about twelve finger breadths. - Into it open by » 
common orifice the common bile ft pancreatic dncts, and the villi ft valvnlas ooiuu- 
ventes are larger ft more nnmerons immediately below this opening than in aav 

other part of the small intestine. - Its oonrse is: 

Upwards ^ to the right to under surface of liver &• neck of gaU-'bUsdder : 
Downwards in front of right kidney; 

Transversely to the left to left side of 2nd lumbar vertebra^ where it ia oroflsod 

by snperior mesenteric artery, and where mesentery b^^xas 

RELATIONS: 

First, or Ascending Portion - 

Above - Under snrface of liver ft neck of gall-bladder; 
Behind - Kight border of lesser omentnm, hepatic artery, bile doct 

porinl v«b. 

Seoondi or Descending Portion - 

In Front - Hepatic flexure of colon ; 
Behind - Eight kidney; 

On Innee Side - Head of pancreas, dnctns commnnis choledochna, pas- 

creatico-dnodenal arteiie& 

Third, or Transverse Portion - 

In Feont - Descending layer of transverse meso-oolon, superior mesn- 

terio tosflel & 
Bebinb -> Aorta, inferior vena cava, crura of diaphragm ; 

Above -Lower border of pancreas, snperior mesenterio veaaela. 



•■<« 
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STRUCTURE of the SMALL INTESTINE. 



Four ooata, and refselB ft nerrei. 

SSROUB COAT — Completely snrroitiids Binall inteetine proper, except along its poiterior or 
attached border. The dnodennm is bat incompletely ooTered : Its Unit part is sitaated 
between the two layers of gastro-hepatio omentum ; its second part is coyered in front 
only by peritonenm i its third part lies behind descending layer of transverse meso-colon. 

MUSCULAR COAT — Thicker above than below; consists of fibres t 
ExTESNAL LoKGiTUDiNAL - Thinly scattered around intestine; 
Dexp Circulab - Form a thick uniform layer. 

CELLULAR or SUBMUCOUS COAT — A nidus for the division of the vessels before 

they enter the mucous coat. 

MUCOUS MEMBRANE *- Shaggy; thick Avascular above, thin & pale below ; covered with 

columnar uon>ciliated epithelium. - Presents for examination : 

Valvnlsd Conniventes or Valves Kerkringius - Crescentic reduplications of 

the mucous A submucous coats, which reduplications surround two- thirds or three- 
quarters or more of circumference of small intestine. - They begin one or two 
inches beyond pylorus, and are largest & most numerous immediately below open- 
ing of common bile & pancreatic ducts, and also very large and numerous as far 
as middle of jejunum. They diminish from this point, and nearly disappear in 

lower part of ileum. 

Villi " Minute vascular projections of the mucous membrane one- third or one-fourth of a 
line in length, and largest & most numerous in upper part of small intestine ; 
Usually flattened or conical, sometimes cylindrical or club-shaped. - They consist 
of a prolongation of the basement membrane A epithelial layer, and contain 
numerous g^^annlar corpuscles & fat globules, and also, towards. the surface, a 
capillary plexus^ and towards the centre, one or two lacteals which are surrounded 

by a thin layer of longitudinal muscular fibres. 

Tubular Glands or Crjrpts of Lieberkuhn 7 Minute tubular depressions lined with 
columnar epithelium, found all over small intestine, and even in large intestine 

& stomach. 

Lenticular^ or Vesicnlar Olands - Solitary & agminated. 

SoLTTAir - Scattered throughout small intestine, particularly in lower part. 
Agminated, or Pater's Glands - Oval patches placed lengthwise on portion of intestine 
most distant from attachment of mesentery, and largest A most numerous 
in ileum; these patches are usually from twenty to thirty in number, and 
from half an inch to four inchns in length. 

The individual glands are small sacculated bodies* from half a line to 
a line in diameter, and without any excretory duct ; they consist of a wall of 
connective tissue, & of greyish semifluid contents. - A rich plexus of blood A 
lymphatic vessels surrounds them, and fine capillary loops dip into their 
cavity. - Crypts of Lieberkuhn are collected into circles around the glands, 

and villi are scattered between A sometimes over them. 
Bmnner'S Glands - Small conglomerate glands found only in duodenum & commence- 
ment of jejunum. 

VSSSliLB A NERVES — Arteries. Terminal branches of superior mesenteric encircle 
intestine beneath serous coat, pierce muscular coat, to which they supply two sets of 
capillaries corresponding in direction to the two layers of fibres, subdivide in mucous 
coat, and end in a dense capillary network to the valvular, villi, & glands. - Veins accom- 
pany the arteries. - Ltmpbatics form a rich plexus in the mucous A submucous coats, a 
longitudinal stratum between the two layers of muscular fibres dc a subperitoneal plexus 
in the neighbourhood of the mesentery. - Nerves. From superior mesenteric plexus ; 
form richly gangliated plexuses in submucous coat & between the two layers of muscular 

fibres. 

See Appendix, page 805^* 

A. 
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THE LABGE INTESTINE. 



About 6 feet long, saooulated. Diminishes in size till just above anns, wbere it is oonsidenblr 

enlarged. 
GonsiBtfl of cacum, ascending', transveru, &* descending- colon, sigmoid ^flexure A rectum- 

CJECUM or CAPUT CJECUM COLI — The caUde-sac sitnated below entrance of smi:: 

intestine into the large ; is the most dilated part of cole: 

lies in right iliao fossa, where it is retained by the peritonenm whioh oovers its front i 
sides, and sometimes surrounds it entirely in a distinct fold, the meso-csBcir. 
Presents: 

Appendix Vormifonxiis - a tnbnlar prolomgation fh>m 2 to 6 inches long St of sbcs 
the diameter of a g^oose-qnill connected with lower & back part of cecas. 
nsoally directed upwards & inwards behind it, and retained by a fold of per- 

tone^ 

Zlio-Ceeoal or Ilio-Golic Valve, or Valve of BanhJn - Situated at entrance d 

small intestine into the large at upper inner A back part of ettcTi 

Formed by two crescentic folds of the mucous ft submucous coats ft ciTcular mis- 

cular fibres of the gut, which folds are separated by a narrow antero-poeter :* 

apeits^ 
The upper fold is nearly horixontal, and is the smallest. 
The lower fold is oblique, and is the largest. 

At their points of coalescence they are continued upon wall of gut into two im- 
minent folds, the frn' 
Their surface turned towards the small intestine is corered with TilU, the oubs 

surface has no villi, and is quite smood 

ASCENDING COLON - 

Upwards to under surface of liver on right side of gall*bladder, where it dtrree to ta 

left, forming hefaticpre'^ 

Bound down against quadratus lumborum ft right kidney by peritoneum whion corera n 

firont ft sides, and sometimes encloses it in a distinct fold, the ascending meso-c(^ 

TRANSVERSE COLON or ARCH of the COLON - 

Curves forwards ft to the left between confines of umbilical ft epigastrio regioBi 2 
left hypochondrium, where it bends downwards, forming spUnu fiexurt, Ib r^ 
movable, being comprised between the two ascending layers of g^reat omeaUs^i 

which layers join again behind it to form transverse meao-ooU^ 
Iti relations are : 

Above - Liver, gall-bladder, great curvature of stomach, lower end of spleen; 
In Front - Great omentum, anterior wall of abdomen ; 
.^Mff»//- Transverse meeo-colon, 8rd portion of duodenunu 

DESCENDING COLON - 

Downwards in front of left crus of diaphragm, left kidney ft quadratus lambonm * 
left iliao fossa, where it ends in sigmoid flexure. Oovered by peritoneum in fros: i 
at sides, sometimes entirely surrounded by a distinct fold, the descending meao-oik-^ 

8ZOMOID FLEXURE - 

Commences at crest of ilium, ascends to right or left, descends, and ends in rectr 
opposite left sacro-iliac synchondrosis. Freely movable, being retained by ^ 

a loose fold of peritoneum, the sigmoid 
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STRUCTURE of the LARGE INTESTINE. 



Fonrooatsi 

SEROUS — Thrown, espeoially on tramiTerie colon, into nnmerons small pouohes filled with 

fot, the appendices epiploka* 

MUSCULAR — GonBistB of fibrea 

External Longitudinal - Are most of them grouped, oyer tC890iun & colon, into 
three longitudinal bands about half an inch wide, though a few spread out 
in a thin continuous layer over remainder of circumference of gut j - to these 
bands, as thej are shorter than the interyening parts of the tube, is due the 

sacculation of the large intestine. These bands are situated as follows : 
Posterior - Along attached border of intestine ; 

Anterior - In front; on transverse colon it lies along attached margin of 

great omentum. 
Lateral - On inner surface of ascending & descending colon, on under sur- 
face of transverse. 
Internal Olronlar - Are accumulated in large numbers between the sacculi. 

CELLULAR — A nidus for the division of the vessels before they enter the mucous coat. 

UUCOUS — Pale, destitute of villi & valvulsd conniventes, thrown into crescentic folds in 
intervals between the sacculi. Presents a few solitary lenticular glands or closed folli* 
oles; its tubular glands are larger & more numerous than those of small intestine; 

its epithelium is columnar. 

VESSELS A NERVES ~~ Artebies, from superior & inferior mesenteric; are distri- 
buted in same way as over small intestine. - Yeins open into corresponding 
veins, which form part of portal system. - Lymphatics form a plexus in the 
mucous & submucous layers ; those of caacum h of ascending it transverse 
colon enter into mesenteric glands, those of descending colon ft rectum, into 
Inmbar glands. - Nssvxs from superior & inferior mesenteric plexuses ; form 

same gangliated plexuses as in small ^ut 
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THE KECTUM 



Oommenoes opposite left saoro-iliao synokondrosifl. 

PaBses downwftrdB & to the right to middle, or to a little to the right of middle, of third 

piece of Baemm. 
Cnrves forwards upon oonoaWtj of saoram & coooyz, regaining middle line if latter his 

been passed 
Inolines downwards ft baohwards to anns. 

Is smooth ft oylindrioal, not sacoalated ; about 8 inches long. Rather narrow e r above thsa 
sigmoid flexure, but it increases as it descends, and is greatly dilated jnst abort 

anus. - Dirided into three parts: 

UPPER FART — From sacro-iliao synchondrosis to middle, or to a little to the right of 

middle, of third piece of sacram ; abont 4 in<Aea long. 
Almost completely surrounded by meso-rectnm. 

Separated by small intestine from bladder, in the male, ft from nterns ft ragina, in tb« 
female; and connected inferiorly with latter organs by the folds of peritoneon 
which form margins of recto-vesical ft reoto-yaginal ponohes respeotiTelT- 
Rests upon pyriformis muscle ft sacral plexus of left side. 
Has to its left side left ureter ft branohes of left internal iliao artery. 

MIDDLE PART — From middle of third pieoe of saorum to tip of ooocyz; about 8 incbes 

Ion? 
Covered by peritoneum in front ft at sides abore, in front only towards middle, no: 

at all belov. 
In relation below ft in front with; 

Ih the Male - Triangular portion of base of bladder, resiculBS seminalee k 

▼asa deferentia, and under surface of prosuse. 
In the Fekale - Middle part of posterior wall of vagina, to whioh it ia olosey 

adhereai 

LOWER PART — From tip of coccyx to anus ; about an inch in length. 
Inrested by the internal ft external sphincterB ft by the levatores ani. 
Separated by a triangular space, the perinsBum, from membranous portion of nrethrs k 

bulb, in the male, from vagina, in the femkls- 

STRUCTURE — Presents: 

Sorons Coat - Covers upper ft middle parts of reotum, the former almost comple- 
tely, the latter in front ft at sides above, in frt>nt only towards middle^ set 

ataUb^3« 

Mosonlar Ck)at - Very thick ; consists of fibres : 

External Longitudinal - Form a thick uniform layer all round intestine. 
Internal Circular - Are most numerous at lower end of rectum, where thff 

form internal wp>»«"<feg 

Cellular Coat - Forms a loose connection between the muscular ft mnoooa ooaa 

Mucous Membrane ~ Thick, very vascular, freely movable upon mnaoalar «»'. 

Presents. 
Longitudinal Folds - Host marked below i due to oontraction of sphiB^riff 

and disappear on diste&£a*~a. 

Pbshanent Transvxrsb Folds, or Folds of Houston - Three principal aaat 

semilunar, sometimes half an inch in depth, situated at upper part 3 

right side, near middle of rectum on left side, and at front psrf 

opposite base of bladder 

Vessels A Nerves - Arteries. From superior, middle ft inferior hoemorrhoi^' 
they form a rich network beneath ft within mucous membrane, the me^^ 
of whioh network are mainly longitudinal in lower part of rectum, &=- 
connected opposite anus, by large transverse branohes (QuaiTi). -Teis 
Also mainly longitadinal near anus; open partly into intenoiai ilU^ ^ 
partly into inferior mesenteria - Lthphatics. Open into glanda in 1k»i<.'^ 
of sacrum, or into lumbar glands. - Nerves. From sacral plazas, ^ 
•ioral ft inferior hoomorrhoidal nerves, and from inferior meaentene * 

hypogaatrio plazii* 
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PERITONEUM - 1st Tablet. 



The peritonenm is by tM the most eztenaiye & complex seroni membrane of tlie body. 1^ aoMiibe ii 
completely it is neoessary to trace : 

1. -The two sacs separately in the yertical direction & in the middle linei 

2. -The two sacs together in the vettical direction; 

8. -The greater sac horizontally below the lerel of the nmbilicnsi 

4. -The two sacs together horizontally above the lerel of the nmbilions, or through the 

foramen of Winslow; 

5. - The ligaments formed by the peritonenm, and the omenta ft mesenteries. 

Along the colon ft upper part of the rectum the peritonenm is thrown into numerous pendu* 
Ions processes filled with adipose tissue and termed the appendices epiploioss. 

THE TWO SAGS SEPARATELY. 

THE GREATER BAG. 

Starting firom umbilicus the peritoneum passes i - 
Over anterior wall of abdomen ft diaphragm { 
Over upper surfaoe of liver, forming suspensory or falqfifrm lig^nuMt 6r* upper layer ef 

Over under surface of liver to transverse fissure ; coronary ligament; 

To lesser curvature of stomach ft first portion of duodenum, forming anterior layer 

Oyer anterior .orface of .tomaoh , "f*^ or gaOro-hepatic omnrium ; 

Downwards in front of intestine, forming anterior layer of great omentum; 

Upwards to transverse colon, forming posterior layer of great omentum ; 

Over under surface of transverse colon ; 

To spine, forming inferior layer of transverse meso'colon ft covering under surface of 

transverse portion of duodennm ; 
(In the foetus, also occasionally in the child, and even, though very rarely 
in the adult, the layer of peritoneum which continues the posterior layer of 
the great omentum ascends in front of the transverse colon without adhering 
to it, or adhering to H bat slightly, and then passes backwards to the spine 
above the transverse •neso-colon. The transverse meso-oolon is then formed by 
the peritonenm again passing forwards from the spine to the transverse colon, sur- 
rounding the latter, and for the second time fusing backwards to the spine. The 
pouch between the transverse meso-colon & the posterior layer of the great 
omentum subseqneutly disappears by degrees, adhesions amounting finally to 
complete fusion of the two layers into one, being established between the 
two walls of the pouch before adult age is reached). 

Along superior mesenteric artery, round small intestine and back to spine, forming 
Downwards in front of spine ft Aorta; mesentery; 

Over upper part of rectum, forming meso»rectum ; 
Forwards : 

In Hale : - To bladder, forming posterior false ligaments of bladder &• recto^ 

vesical pouch j 

In Fexaln : -To vagina ft uterus, formvn^ posterior ligaments of uterus ft recto^ 

vaginal pouch \ and then over uterus ft from uterus to bladder, 

forming anterior ligaments of uterus ft uterO'Vetical pouch ; 

Over bladder and fi'om bladder to anterior wall of abdomen ; 

Up to umbilicus, covering urachus ft obliterated hypogastric arteries. 

THE LESSER SAC, or SAC of the OMENTTJM. 

Begins at the foramen of Winslow. 

Foramen ofWinsIoW - is a constriction of the peritonenm bounded by t 

In Front - Lesser omentum containing first part of duodenum, hepatio 

artery, bile duct ft portal vein; 
Behind - Right cms of diaphragm ft inferior vena cava ^ 
Above - Lobus Spigelii of liver (or rather lobns oandatus) } 
Below - Hepatio artery as it passes forwards from Aorta. 
From this point the peritoneum passes : - 

Downwards to lesser curvature of stomach, forming posterior layer of lesser or gadro* 
Over posterior surfaoe of stomach ; hepatic omentum. 

Downwards in front of intestine and then upwards, forming the two internal layers ef 
Over upper surfaoe of transverse colon ; ^'^^ omentum ; 

To spine, forming upper layer of transverse mesocolon ; 
Over pancreas i 

To under wuhw of Utw, forming inferior layer cf coronary ligament^ and over posterior 

part of under surfaoe of liver to foremen of Wiadow. 
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PERITONEUM - 2nd Tablet. 



The two Sacs traced together in Verticsd Direction. 

From transrerse fisrare of liver : - 

To lesser onrvatare of stomaob, forming^ lesser or gastro-hepatic omentum; 

Separate to snrrotind etomaoh ; 

Descend in front of intestine, forming^ the two astterior layers of great omentum / 

Ascend to transverse colon, forming the two posterior layers of great omentum ; 

Separate to surround transverse colon; 

Backwards to spinCi forming transverse mesocolon ; 

Separate : 

One descends and forms in anocession the mesentery, meso-rectiuiiy reoto-Tesieal 

ponch (or recto* vaginal Jb ntero-vesical pouches), etc 
The other ascends in front of pancreas and passes over back part of under snrfkce 

of liver to foramen of Winatow. 

(In the foetus, also occasionallj in the child, and even, though very rarely, 

in the adult, the two posterior layers of the great omentum ascend in front of 

the transverse colon without adhering to it, or adhering to it but slightly^ and 
then pass backwards together to the spine tsbooe the transverse meso^colon. Hers 
they separate t -One layer descends, and forms in suooestion the transverse 
mesO'Colont the mesentery, meso-rectum, ftc. ; the other layer ascends, aa above 
stated, over the pancreas & liver. The pouch between Uie transverse meso- 
colon it the g^at omentum subsequently disappears by degrees, adhesionfl 
amounting finally to complete ihsion of the two layers into one, being estab- 
lished between the two walls of the pouch before adult age is reached. 

Greater Sac traced Horizontally below Level of Umbilicns, 

From median line of anterior wall of abdomen : - 

To right iliac fossa, where it forms meso<acum & lower part of ascending mesocolon. ; 
Along lateral & posterior walls of abdomen to spine, where it meets superior meaeoterui 

To left iliac fossa, where it forms sigmoid mesocolon ; ^®"®^* ^^^ ^^™" meaentery; 

Along lateral ft anterior walls of abdomen to median line. 

The two sacs traced together Horizontally above Level of Umbilicus 

or through Foramen of Winslow. 

From median line of anterior wall of abdomen : - 

Over anterior & lateral walls of abdomen h over right kidney; 

Through foramen of Winslow ; 

Over front of pancreas ; 

To spleen h then to back of stomach, toTxxixn% posterior layer of gastro-splenic omentum ; 

Orer posterior surface of stomach ; 

Back to foramen of Winslow, forming posterior layer of lesser or gastro-hepatic' omentum ; 

Reflected outwards in front of bile duct, hepatic artery <k portal vein, forming anteri.^ 

Over front of stomach ; ^^"^ of lesser or gastro-hepatic omemtum ; 

Sound spleen ft to under surface of diphragm, forming anterior layer of gastro-spl/m: 

Over left kidney ; omentum 6* suspensory ligament ^ ^em ; 

Over lateral ft anterior walls of abdomen to median lino. 



311 



PERITONEUM — 3rd Tablet. 



IjIQAMENTS — Reflexions of peritoneum from walls of the abdomen or pelvis to viscera 

which are not portions of the intestinal canal* 

Belong to liver, bladder, ntems, & spleen. 

Ligaments of the Liver - Four : 

Suspensory or Falct?orm Ligambnt -Triangular or sickle-shaped fold refleo(e4 
over obliteirated umbilical vein or round ligament, and attached to upper 

surface of liver, diaphragm, & sheath of rectus. 
Coronary Ligament - ConRists of two layers separated by a considerable inter- 
space, in which interspace the posterior border of the liver is connected 
to the diaphragm by firm areolar tissue. Its superior layer & the right 
half of its inferior layer are formed by greater bag; the left half of its 

inferior layer is formed by lesser bag. 
Lateral Ligaments -The two triangular & pointed extremities of coronary liga- 
ment. The lefb one is the longest & most distinct'. 

Ligaments of the Bladder - Five in number, and termed false ligaments: 

Post. False Ligaments - The margins of recto-vesical pouch, in the male, of 
utero- vesical pouch, in the female. Contain obliterated hypogastrio 

arteries A ureters. 
Lateral False Ligaments - From sides of bladder to sides of pelvis. 

Sup. False Ligament - Over urachus and obliterated hypogastric arteries to 

umbilicus. 

Ligaments of the Uterus - Six : 

Broad Ligaments - From sides of uterus to sides of pelvis. Their free margin 

contains from before backwards round ligament, Fallopian tube, & ovary. 

Ant. & Post. Ligaments - The margins of utero- vesical & recto-vaginal pouches. 

Obliterated hypogastrio .Arteries db ureters are contained in both these 

folds. 
Suspensory Ligament of the Spleen *- Connects upper end of spleen to diaphragm. 

OMENTA — Folds proceeding from one viscus to another. Three ; 

Lesser or Gastro-hepatic Omentum - From transverse fissure of liver to lesser 

curvature of stomach. - Its right free border contains hepatic artery, bilo 

dnot & portal vein, and forms anterior boundary of foramen of Winslow. 

Great or Gastro-COlic Omentum - Consists of four layers, of which the most an. 
tenor & the most posterior belong to greater bag, and the two internal to 
lesser bag. The two anterior layers descend from great curvature of stomach 
& spleen ; the two posterior ascend to transverse colon (at least in adult ; for 

arrangement in foetus see foregoing Tablets). 

Gastro-splenic Omentum - Connects hilum of spleen to great oul de sac of 
stomach. Contains splenic vessels A vasa brevia, and is continuous in- 

feriorly with great omentum. 

MBSEjNTEjRIEjS — Folds connecting greater part of intestine to posterior wall of abdomen. 

Seven : 

Mesentery Proper -* its root extends from leil side of 2nd lumbar vertebra to right 

sacro-iliao synchondrosis. Its free border contains the small intestine. 

It is continuous superiorly with inferior layer of transverse meso-oolon, 

inferiorly with meso-csecum & ascending meso-colon. 

Meso->C8BCUm - Usually i>eritoneum merely passes in front of csscum ; and also merely 

in front of ascending colon, forming the 

Ascending Meso-colon. 

Transverse Meso-colon - Formed by junction behind transverse colon of the two 
ascending layers of the great omentum. Backwards from transverse colon 
to spine, where it meets transverse portion of duodenum, and becomes 

continuous with mesentery. 

Descending Meso-colon - Similar to ascending meso-colon. 

Sigmoid Meso-colon - Broad & well marked fold, which allows of considerable 

mobility on the part of sigmoid flezura. 

Jtteso-rectnm - Surrounds almost completely first portion of rectum, and covers 
second portion in front & at sides above^ in front only towards middle, not 

»t all h9ia^ 
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THE LIVEB. 



Tli« largest gland in the body, of a dnll reddish brown oolonr^ situated in right hypoohondnac 
epigastrlo A part of left hypochondriao regions. - Its transrerse ft antero^posterior dia- 
meters, and its greatest thiokness are usually about twelye, six, ft three inches respeotiTeij. 
It weighs from three to four pounds. - Presents : 

UPPER SURFACE — Smooth, conrex, diTided into right, largest, ft most conTex lobe, 
and left lobe, smaller ft flatter, by suspensory or falciform ligament. In reUtioA 
with under surface of diaphragm, ft the six or seven lower ribs, and to a slight extens 
in the upright posture ft during deep inspirations, especially in women & childni, 
with anterior wall of abdomen. 

UNDER SURFACE — Vide next Tablet. 

ANTERIOR BORDER ^ Thin, inclined downwards ft to the right, notched deeplj 
opposite round ft falciform ligaments, and usually more slightly so oppoaite faitdu 
of gall-bladder. In recumbent posture ft during expiration it usually oorrespood! 
to lower border of ribs ft costal cartilages, in upright posture ft during deep inspin- 
tions, especially in women ft children, it descends a little lower. 

POSTERIOR BORDER — Thick ft rounded, especially to the right. In relation wi^ 
pillars ft under surface of diaphragm, to which it is connected by ooronarj ligameat; 
and with aorta ft inferior yena cava, for passage of which latter yessel it is deeply 
grooyed ft sometimes channelled. 

RIOHT EXTREMITY — Thick ft rounded, attached to diaphragm by right latenl 
ligament; descends lower than the left. 

LEFT EXTREMITY ^ Thin ft flattened, attached to diaphragm liy left lateral ligt> 
ment ; ascends higher than the right* 

LIOAMEMTS OF THE LIVER — Flye in numben 

Round Ligazneiit - The obliterated remains of umbilical vein ft dnotna Tenasu 
Ascends in free margin of falciform ligament from umbilicus to longitadisAl 
fissure on under surface of liyer, where it joins inferior yena caya. 

. Falciform or Suspensory Ligament -% 

Coronary Ligament . /Formed by peritoneum,- Vide ForitansB* 

Lateral or Triangular Ligaments '3 
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UNDER SURFACE of the LIVER. 



ConoftTe nneyeDi looks downwards A baokwards, and oorers stomach, dnodanum, hepatic 

fleznre of colon, right kidney A right snprarenal oapsnle. 
Presents four fissures, one of which is divided into two, and two primary lobes, of which the 

right one, or right lobe proper, presents three snb-lobeior lobules. 

FISSURES — Are the: 

Longitadinal Fisstire - Separates right A left lobes, and extends firom deep notch on 
anterior border as far backwards as posterior border. It is divided into : 

Umbilical Fibsube - Its anterior ft deepest two-thirds, situated in front of trans- 
yerse fissure ; contains umbilical vein in the foetus, and its obliterated remains in 
the adult. Is often bridged oyer posteriorly by » band of liver substance, the 
pons hepaticus. 

FissuBE voB THE DucTCfS Yekosvs - Its posterior A shallowest third ; contains the duc- 
tus venosns in the foetus, A its obliterated remains in the adult. 

Transverse Fissure - Extends transversely to the right from longitudinal fissure 
for about two inches, lying nearer to posterior than to anterior border. - It 
transmits hepatic artery, bile duct, portal vein, lymphatics A nerves, the hepatic 
artery lying to the left A in front, the bile duct to the right A in front, and the 
portal vein behind. 

Fissure or Fossa of the Gall-Bladder - Shallow, broadest in firont, nearly parallel 
to longitudinal fissure on right side of which it is situated, and extends from an- 
terior border to near right extremity of transverse fissure. 

Fissure for the Inf. Vena Cava * Extends from behind lobus oaudatus to poster, 
ior border of liver, where it joins with fissure for ductus venosus. Is often trans- 
formed into a complete foramen, by a prolongation of the lobus SpigeliL It giyes 
exit to the hepatic veins which here open into the inferior cava. 

LOBXB ~~ -^1^ the 2 

Bitf ht Lobe - l^o largest. Presents the three last named fissures, and also, further to 
the right, the impressio colica for hepatic fiexure of colon, behind which is the fV»- 
prtssio renalis for right kidney A right suprarenal capsule. - It also presents the 
three following sub-lobes ; 

Lobus Quadbatus - Situated in firont of transverse fissure, between fissure for the 
gall-bladder A umbilical fissure; quadrilateral A broadest from before backwards. 

Lobus Spioblii - Situated behind transverse fissure, between fissure for ductus venosus, 

A fissure for inferior vena cava ; more prominent than former, but less regular 

in shape. Projects into lesser sac of peritoneum. 
Lobus Caudatus - A prominent ridge extending firom firont part of lobus Spigelii to 

under surface of right lobe proper ; forms anterior boundary of fissure for inferior 

vena cava A upper boundaiy of foramen of Winslow. 

IiSft Lobe - Ib smaller than the right. Its under surface rests upon the itomaoh| and 
somttimM eztends as far as uppor border of spleen. 
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STRUCTURE of the UVER* 

PreeentB for ggmmination ; 

Serons Ck>at * Covers the whole of the nirflMse of the fiyer exc^ tMepomts p/m ti a cki mmi pftke ^gamoid 
A the boUom tf tiu fissmrs. It adheres firmly to the fibrons ooat. 

Fibrous Coat - Coren the whole of the liTer, but is of difficult demonstratioii except at the pointi d 
attachment of the ligaments h at the bottom of the fissures. It is comHmums at the traMsr^m f^.i, t 
wUA ike capsule of Glissony and, on the snrfaoe of the organ, with the delicate areolar tissue sepa- 
rating the lobnles. 

Lobules ~ Small grannlar bodies from l-lOth to l-20th of an inch in diameter, more or leas ronnded .-* 
polygonal, imperfectly isolated from each other in man by thin strata of ceUnlar tissae k ^: 
small vessels. They are clustered around the sublobular branches of the hepatic xxins^ to one of -' • 
branches each lobule is appended by Hs intralobular vein, 

Tbv Hepatic Cells, which form the lobnles vary from I-IOOO/^ to l*2000i6l of an inch in dia- 
meter; they are ronnded or polygonal, and contain a nucleus with a highly refracting ««.-.>. . 
yellow particles of colouring matter^ granules of glycogen ft oil globules. They adhere to each ct.h - " 
rows circulmsfy disposed round the intralobular vein. 

Portal Voin * Ito branches are at first conUnned in the portal canals^ where they lie with the brasd--^ 
of the hepatic artery, bile dncts, deep lyrnphatios & nerres in the loose oellolar tiasne, wb.r 
forms the eapsnle of Glisson. Rather large branches, the vaginal branches (Kieman) are ?i7s 
off by the portal vein within the ]>ortal canals. From these vaginal branches, and from :: 
vaginal plesMs which they form, as well as directly from some of the larger branches of the p--*. 
vein, smaUer interlobular branches are given ofil These pass out between the lobnles, giving * 
still smaller branches, the lobular branches^ which latter penetrate into every lobnle of the glari 
and form a capillary plezns within its periphery. 

Hepatic Veins -Their radicles commumcaU within the lobnles with the lobular branches of the /.^ 
vein. Thaj converge towards the centre of the lobnle, where thej/orm a central vein, the tv - 
lobular vein. This intralobnlar vein issues firom the base of the lobnle forming the subic^uJisr : *- 
to which the lobnle, as aforesaid, is, so to speak, appended. The snblobnlar vetns join to f r= 
the larger hepatic veins. 

Bile Dncts ~ Arise within the lobules in a plezifonn network snrronnding the hepatic cells (Eieix^t 
To this imtrulobular plexus snooeeds an interlobular plexus, the larger branches of which coal ?!>t 
and form vaginal branches^ which lie in the portal canals with the other vessels ft nervtea. Tb^ 
vaginal branches coalesce in their tnm, and give rise to two large tmnks which join in *-' 
transverse fissnre to form the hepatic duct. - The walls of the larger bile duds pre nen t mmmr • 
lateral saccular dilatations formerly described as mucous glands, but now generally regarded ^ 
minute reservoirs or g^-bladders, in which the stored>up bile undergoes perhaps some fvr:^ 
elaboration. The epithelium of these larger ducts is columnar; that of the smaller dncts is sc^ 
mous; that of the smallest, spheroidal. - A few aberrant bUe-Jucts not surrounded by liv«r tiar* 
are found in the left lateral ligament of the liver and in the fibrous bands which aometi: 
place the pons hepaticus ft the prolongation of the lobus Spigelii behind the inferior vena 

Hepatic Artery - Accompanies the other vessels through the portal canals, and gives off 

^^? vaginal ft interlobular branches. These latter g^ve off but few direct bratuka to the i.v^«-^ 
and are mainly distributed to the cdlular tissue, the waBs of the vessds ft the investing memskreaus at'-y 
liver. They terminate however in a capillary plexus which communicates with the termimal hrz^ 
o( the tfcna porta ( Kieman ) ; the blood of the hepatic artery is thus distributed ittdirertiy ^ ^ 
glandular tissue. 

Lymphatics - Are superficial ft deep. The deep lymphatics accompany the other vessels i^'- 
portal canals* enter the glands situated along the lesser curvature of the stomaoh, and. end ia '-' 
ihoraoio dnot. Some of the snparfioial lymphatics take the same course, but most a£ thes ;~ 
the anterior mediastinal glands and end in the right lymphatic duct. 

Nerves -Are derived firom the jttfar/fersj ft fh>m the Z5^/ii«jiMgBJ^ rightphrenic, Theyfors 
plexus^ the branches of which aooompany, most of them the hspatio artery, bob^ '-* 

*8ee also Appendix, page 814** 
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THE EXTERNAL BILE DUCTS. 



Hepatic Duct - Formed in transreree fiaanre hj junction of the two large ezcretorj 

dnota from right St left lobes. 

Downwards & to the right between the two layers of lesser or gastro-hepatio 

omentum & behind first portion of dnodennm, having hepatic arterj on the 

left A vena portss behind, and joins with ojstio dnct to form duotns com- 

mnnis oholedochns. Is about an inch & a half long, and is intermediate in 

size between cystic dnct A dnctus communis oholedochns. 

OAIiL-BL ADDER — ' Pear.shaped, three or four inches long, an inch wide at largest 
part; holds from 8 to 12 draohms. Obliquely directed downwards, forwards, 
& to the rightj & lies in a fissure or fossa on under surface of liver between 

lobus quadratus A right lobe proper. Presents: 
XJhdeb Surpace - Covered by peritoneum, which in most cases merely passes over 
it ; in relation with hepatic flexure of colon & first part of duodenum | some- 
times with pyloric end of stomach. - Occasionally the peritoneum entirely 
snrrouinds the gall-bladder, which latter is then connected to the lirer by m 

small mesentery. 
Uppbb Subvaob - Connected to the liver by firm areolar tissue & vessels ; sometimes 

by a small mesentery. 
Amtbbiob Enlaboed Extremttt, or Fundus - Covered by peritoneum ; touches ab. 

dominal parietes opposite tip of 10th costal cartilage. 
Posterior Constricted Eztrexitt, or Neck - F'^mis t\^ turns upon itself like an 

italic/^ 01 is coil i uued into the cystic duct. 

Cystic Duct ' Downwards A to the left between the two layers A along the right 
border of lesser or gastro-hepatio omentum and behind ascending portion of 
duodenum, having the cystic artery on the left A the vena portas behind, and 
joins with hepatic duct to form ductus communis oholedochns. Is about an 

inch long, and is rather narrower than the hepatic duct. 

Dnctas CoxnmtUlis CholedOCllTlS - Downwards A slightly to the left between the 

two layers A along the right border of lesser or gastro-hepatio omentum, 

having hepatic artery on the left A vena portse behind. 

Between head of pancreas A descending portion of duodenum on right side 

of pancreatic duct, and with panoreatioo-duodenal arteries which lie slightly 

in fixmt. 
Perforates muscular coat of intestine in common with the latter duct. Both 
ducts then run together for about three-quarters of an inch between coats 
of intestine, and, becoming slightly constricted, open by a common A promi- 
nent orifice situated on inner wall of descending portion of duodenum a little 
below its middle, about three or four inches from pylorus. - The common bile 

duct is about three inches long. 

BTRUOTUBE — The external bne ducts, as well as the larger intra-hepatio bile ducts, 

present fibro-muscular A mucous coats, in addition to a 

Peritoneal Investment - Covering under surface A fundus of gall-bladder. 

Fibro-MtlSCnlar Coat - Consists of a dense meshwork of brilliant fibres of 
white fibrous tissue interlacing in all directions, and of plain muscular 

fibres, which latter are mainly longitudinal. 

MnCOns Coat - strongly tinged with bile, covered with columnar epithelium 
and raised in the gall-bladder into a network of prominent rugsB, in the 
polygonal depressions bounded by which rugee are seen the openings of 
numerous mucous follicles. Where the neck of the gall-bladder curves 
upon itself the mucous membrane projects inwards in the shape of a 
prominent valvular fold. In the cystic duct it is elevated into a series 
of oblique crescentic folds, which, together, present somewhat of the 
appearance of a continuous spiral valve. - The arteries A nerves of the 
gall-bladder are from the cystic branch of the hepatio artery, A the 

ossllao plexus I its veins open into the Tena portsi. 
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THE PANCREAS 



LIm behind stomaoh A lemer bag of peritoneam opponte firat lumbar Terfeebrft. It ii toBg 
narrow, flattened from before baokwards, & of a reddish oream-oolonr, and prennti: 

I 
I 

HOftd. or Right ISlllarged ExtreXXlity - Correa downwards, and is embraoed bj oob> 
cavity of dnodennm, the dnotns communis oholedoohns ft the panereatis* 
duodenal arteries lyin^ between the two organs, the former behind, the Urjr 
in front. -The lower & baok part of the head (sometimes detached from tii 
remainder of the gland, and then called the lesser pancreas )t passes to the >^ 
behind superior mesenteric yessels, forming the posterior waU of an inoomp'^ 

canal in which these yessels are encksei 

Bodji or Central Flattened Portion - Presents : 

Amtxbior Suryacb - Oonyez, coTcred by peritonenm belonging to lesser bag» k ^ 

posterior suifaoe of stomal 
PosnxiOE SusfACB - OoBcave; in relation with: 

Pillars of diaphragm^ left quadratus lumborunt^ left kidney &* i^ iw/rdraul 

AortOf vena cava, mesenteric vessels, commencement of vena portm, &» l^ rr%i 

UFFn BoKDBB - Thick, corresponds to cosliac axis, and is deeply grooved for spI^^J 

artery k t^- 
LowBB BoBDEB -Thinner, separated from transverse portion of dnodennm }afj snpe-"^ 

mesenteric Tcsseis 

Lesser End, or Tail - I«iss a Uttle higher than the head, in contact with left kidntT I 
left suprarenal capsnle, A lower & baok part of spleen, to which latter orgu^ 

is slightly adhiotf 

I 

PANOBEATIO DaCT, or CANAL OF WIRSUNG - Buns from left to r^\ 

through whole length of the gland, lying in the yicinity of its anterior ss?^ 
ft lower border. In the head it ouryes downwards on left side of dnctni e^ 
munis oholedoohus. Both ducts then perforate together the mnscnlar ed 
of the intestine, run side by side for about three-quarters of an inch bez^ 
mucous membrane, and open by a common orifice situated on inner w»^ i 
descending portion of duodenum a little below its middle, about three or ^-^ 
inches from pylorus. The duct from the lesser pancreas opens into casi'^ J 
Wirsung near its termination, or, sometimes, forms a snpplementm.Ty cm 
which opens separately into diio^enum an inch or more aboye cas*^ | 



Sl?RTJ0TX7REi ~~- The pancreas is a racemose or conglomerate ^land and is yesy mmP«^'* 

the saliyary glands, excepting that its tissue is somewhat aoftor h \y^ 

Tbssbis & Nssyss - Arteries from the splenic and superior ft inferior pikncrer-"' 

duodenal. - Veins open into the splenic ft mesenterio. -> LymttsP\ 

Ql^n into the lumbar glands. - Nerves are fr<na aolar j^ 
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THE SPLEEN 



Is oompreBsed & oral in form, soft, brittle, & of a dark reddiah-blae colour, and Um in left 
hypochondrinm, embracing cardiac end of Btomaob, to which it is connected by gastro- 

splenic omentum. It presents t 
Outer Surface ~ Conyez, in relation with nnder surface of diaphragm; corresponds to 9th, 

10th, & 11th ribs. 
Inner Surface - Concave. Presents a little behind its middle the hilom, a yertioal fissnre 

pierced by several irregular foramina for the blood-vessels, lymphatics & 

nerves, and is related witht 
Im Front - Great oul-de-sao of stomach ; 

Behind - Lefl cms of diaphragm, left suprarenal capsule A usually a process of 

lesser sac of peritoneum; 
Bblow - Tail of pancreas. 

Upper Extremity -Thick, rounded, attached to diaphragm by suspensory ligament. 

Lower Extremity - Pointed, in relation with splenic flexure of colon. 

Anterior Border - Thin, frequently notched. 

Posterior Border - Thick, rounded, lies on left kidney. 

BTRTJOTTTREj "~~ The spleen is one of the vascular or ductless glands, and presents t 

Serous Coat - Closely adherent. Covers whole of organ except points of attachment 

of suspensory ligament A gastro»splenio omentum. 

Tibro-elastiC Coat -Formed of white & yellow elastic fibrous tissues, and contains 
numerous unstriped muscular fibres in some of the mammalia, but none, it is 
believed, in man. - It is reflected inwards at the hilnm upon the vessels in 
the shape of sheaths ; and both from its inner surface and from these sheaths 
trabecules are given off, which bound lacunar spaces or areoles all oommuni- 

eating with each other. 
Proper Substance - Soft, reddish. brown, pulpy mass, contained in the areoles. 

Presents : 
3£alpighiak Cobpuscles -Large ovoid cells* from 1.25th to l«60th of an inch in 
diameter, attached in g^ups of six or eight to the small arterial twigs, 
sessile & usually placed, in mammalia generally, in the angle oC divi. 
sion between two arteries, pedunculated & usually pierced by an 
artery in man. Consist of an indistinctly fibrous capsule ptaUy 
derived from sheath of supporting artery, on which capsule numerous 
arterial & venous capillaries ramify, and of semi-opaque granular 
contents traversed by capillaries, in which contents a few nucleated 
cells A free nuclei are found. These corpuscles are largest & most 
numerous in early life; they diminish in sise & number when the 

nutrition fails either through ill health or old age. 

GoLOVBED Elements - Are red blood-corpuscles free or sometimes, though rarely 

in man, included in cells, unchanged or altered in form & colour, also 

pigment granules, and reddish or black corpuscles or crystals closely 

allied in composition to hssmatin. 
Colourless Elements - Consist of finely granular albuminous matter, nucleated 
A non-nucleated cells and free nuclei; all these undergo a marked in- 
crease towards close of digestive period, and are most abundant in 
healthy & well fed animals, in which they form one-half or more of 

the mass of the pulp. 
Splenic Artery - Very large A tortuous. Divides in the hilum into five or six 
branches which supply each of them one particular segment of the spleen, 
anastomosing but very little with each other. The smaller branches sub. 
divide into tufts or pencils of capillaries, which Ue in direct contact with the 
pulp, some of which capillaries are continued into the veins, while the others 

open into the lacunar spaces (Qray, HSUer). 

Splenic Vein - its radicles arise partly in the capillary network, and partly in the 

lacunar spaces, which are therefore intermediate between the arteries and 

the veins (Qray, lliiller). 

XiVmnliatiGa - Few in number in man. Are superficial & deep; pass through glands 
*'J^*"*'"**"* " at hilum to thoracic duct. 

Nervfia - Are branches of the solar plexus, and are derived partly firom semilunar 
»^ V* ▼ «• ganglia A partly trom right pneumogastrio. 

See Appendix, page 817^- 
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THE KBGIONS of the ABDOMEN 



Are fUfu in number, and are demarcated by two horizontal lines joining the anttro^superior x/a 
of the ilium &* the coftUages of the ninth ribs^ and by two yertioal lines paanng^ on eitu 
side, from the eighth costal cartilage to the middle of Pouparfs ligament* 

From above downwards these regions are : 

In the middle line — EpioASTiuoy Ukbxlical, Htfooastric j - 

On either side — HTPOOHoirDBuOy Lumbab, Iliac 
THEIR CONTENTS - Are as follows : - 

Epigastrio B. 

Middle fart of stomach ^ pylorus : 

Left looe of liver ; 

Aorta> inf. vena oava^ vena asygos major, thoraoio dnot; ooeliao axa; 

Semilunar ganglia. 

Eight HypochondriaG R. 

Ascending part of duodenum ; 

Hepatio flexure of oolon ; 

Bight lobe of liver ft gall-bladder ; 

Upper half of right kidney, & right supra-renal oapsnle. 

Left Hypochondriao B. 

Cardiac end of the stomachy dr» spleen ; 

Splenio flexure of colon ; 

Tail of pancreas ; 

Upper half of left kidney & left supra-renal capsule. 

Umbilical R. 

Transverse colon <Sr* great omentum ; 

Transverse portion of duodenum, & body of pancreas; 

Convolutions of small intestine ; 

Aorta. 

Bight Lnmbar B. 

Descending portion of duodenum^ <Sh head of pancreas ; 

Ascending colon ; 

Lower half of right kidney ; 

Convolutions of small intestine. 

Left Lumbar B. 

Descending colon ; 

Lower haU of left kidney ; 

Convolutions of small intestine. 

Hypogastric B. 

Upper part of bladder in children, and also in adults whan, tlie 
Uterus in pregnancy ; 
Convolutions of small intestine. 

Right Iliac B. 

Cacum, ureter, spermatic vessels j 
Convolutions of small intestine. 

Left Iliac R. 

Sigmoid flexure of colon, ureter, spermatic Tosselii 
Convolutions off^small intestine. 



THE RESPIRATORY ORGANS. 
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THE LARYNX - 1st Tablet. 



INTERIOR of the LARYNX. 

Is diyided in two bj the glottia or rina glottidia. 

GLOTTIS or RIMA GLOTTIDIS — Antero-posterior opening oompneed 1» 
tween the inferior or tme Tocal oorda in its anterior three-fourths, and betwes 
the arytanoid cartilages in its posterior fourth. 

In tranquil breathtn? it is triangular with base backwards. It is loseage> 
shaped when fully dilated, as in riolent inspirations. It is reduced to a nam* 
slit when sound is emitted ; the rooal oorda then lying parallel to each oti^e?, 
and their degree of approximation A tension increasing with the height of t>-' 
sound produoed. 

In the adult male it is nearly an inch long, and may be dilated to nesrlj 
Half an inch. In the female, and in the male before puberty, its dimensions v* 

abont one-third )f& 

Inferior or Tme Vocal Cords - Extend from near middle of receding ecr? 
of thyroid cartilage below the false rooal corda to anterior or inter. & 
angle of the base of the arytsBnoid cartilagea. They oonpist of a etras; 
band of yellow elaatio fibroua tissuo, the inferior' thyro-aryttmnd UgamfC 
which band ia continuoua inferiorly with the lateral poi*tion of the crko> 
thyroid membrane, ia covered internally by a Tory thin ds adherent laj« 
of mucous membrane, and ia atrengthened externally by the thTr> 

arytsenoid misfd^ 

PART ABOVE the GLOTTIS — l" broad k triangular, k presents for east- 

natioB : - 
Superior Aperture of the Larynx -Triangular, obliquely inclined dowDWft?^ 
& backwards, and bounded in front by the epiglottis, & laterally hx :: 

arytsano-epiglottidean f:!^ 

Superior or False Vocal Cords - Extend from near middle of receding anfr's- 
thyroid cartilage above the true vocal oorda to the anterior aorfeoe i^"* 
arytsBuoid cartiiagea; they consist of a fold of muooua membrane e:> 
taining a thin band of yellow elastic fibrous tissue, the sHperi&r *M - 
arytenoid ligament ^ from which a delicate expansion extends over t' 
snccalns laryngis. They bound superiorly the openings of u: 

Ventricle of the I arynx - Deep oblong saccular depression oompriaed bet«is 
the superior & inferior vocal cords, and corresponding externally to c- 
tbyro.arytsDnoid muscle. It is continued superiorly k in front bj asv- 

row opening into :.- 

Saoculus Lartngis OB Labtnoeal Pouch - A prolongation of the foregci^r 
which passes upwards & forwards between the superior vooal corit 
the thyroid cartilage, and ia covered externally by the thrr> 
epiglottideua & by the thin upper faaoiculua of the thyro>arytst: . 
and internally by the arytaeno^epiglottidena inferior or conipr.f 
eacouli laryngia. The muooua lining of the pouch ia anpported Ij ;: 
expansion from the superior vocal cord, and preaenta the openi«^ - 
from 60 to 70 mucoua glanda, wboae accretion Inbrioates the icf^rr 

voeal e rS 

FABT BELOW the OLOTTIS — is flattened from aide to aide above, x^^.^ 

below, continnons inferiorly with oftnal of trad^ 
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THE LARYNX -2nd Tablet. 



MUCOUS MEMBRANE 

Is stretched, on entering tlie larynx, between the aryteenoid cartilages & the epiglottis, 
forming the aryt<gnO'epi^lottidean folds. These contain the thyro- & the arytasno- 
epiglottidean muscles, the oornibnia laryngis hi the cartilages of Wrisberg, and a 
large amount of loose cell alar tissue, the occasional infiltration of which tissue 
ooDstitntes the so-called cedema of the glottis. 

It is thin, and of a pale rosy colonr. It is particularly thin ft adherent over the epiglottis, 
and still more so over the true rocal cords, where it is transparent enough for the 
ligamentous fibres to be seen through its substance. 

Its epithelium is columnar ciliated below the suporior rocal cords, and also, iu front, ai 
high as the middle of the epiglottis; above these points it loses its oilia, and gradu- 
ally assumes the squamous form. It is squamous over the true yooal oords. 

It is highly sensitive in the upper part of the larynx. 

MlJCOUS GLANDS -^ Simple tubular, and conglomerate; particularly abundant over 
the posterior surface of the epiglottis, in which situation they are received into num- 
erous small pits in the substance of the cartilage; but they are found everywhere 
beneath the mucous membrane, excepting over the trae vocal cords. The glands of 
the saoculus laryngis, from 60 to 70 in number, pour out their secretion upon the in- 
ferior or true vocal cords which it is destined to lubricate. The so-called arytanoid 
glands are collected into a somewhat large mass in the arytssuo-epiglottidean folds, 
in front of the arytsenoid cartilages. 

VXiSSlSLS ft NERVSS — Abteries. Are the laryngeal branches of the superior ft 
inferior thyroid. - Veins. Open into the superior, middle ft inferior thyroid. - Ltm- 
PHATics. Terminate in the deep cervical glands. - Nebves. Are the superior and the 
inferior or recurrent laryngeal branches of the pneumogastric, and filaments from 
the sympathetic. The suporior laryngeal nerve supplies the mucous membrane, the 
crioo-thyroid muscle, ft in part the ary tssnoid ; the inferior or recurrent laryngeiU 
nerve supplies in part the arytasnoid, and ail the other muscles, excepting the orioo* 
thyroid* 



322 



THE LABYNX - 3rd Tablet. 



UDSCUBS of the GLOTTIS — ^^^ four on eaoh fide, and oa» in the middle Hae. 

CriCO-Thyroideus - Front A sides of oriooid oertilage. 

Lower border St inferior oomn of thyroid oartilage. - S. I17 so^rior laiTi* 
geal nerve. 

TtUs the thyroid cartilage forwards^ and thus dongaiet 6* tmses the vocal cords. 

Tliyro-AryteBlloidens - Lower part of receding angle of thyroid oartilage, ft posterior 
surface of orioo-thyroid membrane. 

By two fasoicnli rato anterior snrfooe of arytenoid oartilage, and ii^ 
anterior or internal anf^le of its base. - S. by recurrent laryngeal nerre. 

Drews the atytandd cartilage forwards^ and thus shortens andreUuces thevocsl 
cords ; it also assists in compressing the sacculus laryngis. The former action is thit 
of its lower & stronger fasoionfus, which lies parallel with, ft on the enter ndf 
of, the inferior or true vocal cord ; the latter aotion is that of its npper ft thinnar 
fasoicnlos, which lies on the enter side of the saocnlns laryngis. 

CricO"Axyt8dnoideTlB Lateralis - Side of npper border of cricoid cartilage. 

External or posterior angle of base of arytcsnoid cartilage. - S. by reosr- 
rent laiyngeal nerve. 

Rotates the arytenoid cartilages so as to bring together their anterior or imierod 
af^les ^ the true vocal cords which are attached to them^ and thus constricts the gletHS' 

CrioO-ArytaBnoidens PostioUS - Broad depression on side of posterior sorface of 
cricoid cartilage. 

External or posterior angle of base of arytsonoid cartilage. - & bj recsr- 
rent laryngeal nerve. 

Rotates the afytanoid cartilages so as to separate 'their anterior or imtemal anpe 
&» the true vocal cords which are attached to them^ and thus dilates the glottis. 

AxytOXlOidenS - Posterior snrfsoe ft enter border of both arjrtenoid cartilages, pr». 
senting superficial obliqne ft deep transverse fibres. -8. by both the saperior & 
the inferior or recurrent laryngeal nerves. 

Brings togdher the two arytenoid cartilages ^ and thus constricts the glottis, ny- 
daily in its posterior part, - Sometimes a small fasdonlns, the Keratth<ricmd'^ 
(Merkel), extends, below the preceding, from the oriooid oartilage to the infin^? 
oomn of the thyroid oartilage. 

IDJSOLES of the EPIGLOTTIS — Are three in number. 

Tliyro-Epi^ottidenB or Depressor Epiglottidis - Inner mrfaoe of the thyraa 

cartilage externally to origin of thyro-arytssnoid. 

Margin of epiglottis ft ary tasno-epiglottidean fold. 

Depresses the epi^ottis^ and assists in compressing the sacculus laryngis. 

Arytttno-Epi^ottideos Inferior or Compressor Saccnli Laryngis - Aiy^ 

tSBnoid cartilage just above false vocal cord. 
Margin of epiglottis. 
Depresses the epiglottis^ and assists in compressing the sacculus 

Arytttno-Epi^OttldeOS Saperior - Apex of aryt»noid cartilage. 

Aryt8Bno*epiglottidean fold. 

Constricts the superior aperture of the larynx during the second act ofd^h 
The oblique fibres 01 the arytaDnoideus are sometimes considered aa beioi 
the arytnno-epiglottidei, which muscles would then decussate in the 
line behind the horiiontal fibres of the arytnnoidens, or arytvnaideiu propsi^ 
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THE LARYNX -4th Tablet. 

GABTHiAOES — NSnet three ringle, three peln t « - - ^ 

THTBOID — The largest. Gondtte of two qnedriUteral pUtes or aim Joined in fW>nt at an 

acute angle, the higheet k most prominent part of which angle is termed the 

Outer Surface *- Presents on either side the ^omum Adami, Presents : 

<?&»fw^ZMiif-For stemo-thyroid & thyro-hyoidi passes obliqnelj downwards h for* 

wards from tnberole near root of superior oomu. The surftee behind 

gires attachment to inferior constrictor. 
IxmeV Surface - Covered bj mucous membrane ezternallj & abore. Presents in 

middle line the 

JUceeUng An^ - To which are attached the true & the false vocal cords, the thyro- 

arytsnoidei & •epiglottidei muscles, and the thyro-epiglottio ligament 

& apex of the epiglottis. 
Upper Border - Deeply notched opposite pomum Adami, rounded & prominent on 

either side of notob, oonoaye laterally; gives attach, to thyro-hyoid membr. 
Lower Border - Shorter, straighter, connected to cricoid cartilage by crico-thyroid 

membrane A muscle. 
Posterior Border - Thick & rounded; gives attachment to stylo, k palatcpharyngei, 

and is prolooged upwards A downwards rei^ctively into the 
Superior Comu - Long, narrow; points upwards, backwards A inwards, and gives 

attachment to lateral thyro-hyoid ligament* 

,Aiferior Comu - Shorter ft thicker; points downwards forwards k inwards, aa4 

presents internally a small facet for articulation with cricoid cartilage 

QBIGOID *— Annular in shape, broad behind, narrow in front; thicker & stronger, but 

smaller than foregoing. Presents: 
Outer Sur&oe - Gives attachment in front ft at sides to orico-thyroideus ft inferior con- 
strictor ; and then presents on either side from before backwards t 
Tubercle - Surmounted by an articular facets for articulation with lesser comua of thy- 

Broad Rough Depression - For attachm ent of orico-anrtssnoideus postiousf ^^^^ cartilage ; 
Median Vertical Ridge '•Vot attachment of longitudinal fibres of oesophagus. 
XxUier Surface - Smooth, lined with mucous membrane of larynx. 

Upper Border - inclined downwards ft forwards. Gives attachment in front ft at sides 

to crico-thyroid membrane ft orico-aryt»noideus lateralis, and presents at 
its posterior ft highest part, on either side of a slight median notob, two 

small oval facets for articulation with arytcsnoid oartilagesi 
Lower Border -* Horisontal; connected to first cartilaginous ring of trachea by fibrous 

membrane of that oanaL 
ARTTJBNOID — * Two, small, pyramidaL Best upon posterior ft highest part of upper bor. 

der of cricoid cartilage, and present t 
Anterior Sur&oe - Ckmvex, nmgh j gives attachment to false vocal cord ft upper fasci- 
Posterior Surfece-Bxcavatedforattaoh.of arytsBooideus. cuius of thyro-aryt»noideos. 
Xutemal SurfiBkCe -The narrowest, flattened, covered with muoons membrane. 
Base -- Broad. Presents a smooth concave facet for articulation with cricoid cartilage, 

and three angles, of which angles two are prominent ft important, riz., 
Antero»Intemal Angle "1^0% ft pointed; gives attachment to true vocal cord ft to 

lower fiMdculus of thyro-arytnuoidens. 

PosterO'ExL AngU - Short ft rounded; gives attach, to theorico-arytenoidei lateralis ft 

Apez - Pointed, curved backwards ft inwards ; articulates on either side with the poeticus. 

OOBNICULA LABYNGIS or OABTILAGES of SANTORINI - Two small 

oonaoai nodules of yellow elastic cartilage sometimes Joined to apices of avytoaoid 

OMtilages, which apices th^ prolong backwards ft inwards. 

CDNEIFOBM OABTILAGES or CABTZLAGES of WBISBEBO— Two small rods 

of yellow elastic cartilage directed upwards ft outwards in free border of arjrtasno. 
epiglottidean folds a little in front of arytenoid cartilages; their antenor ex. 

tremity is slightly enlarged. 

EPIGLOTTIS — Hedian lamella of yellow elastio cartilage in the form of a leaf with the 

stalk below, and the lamina or expanded part above. Presents: 
Apex - Long ft narrow; attached by thyro-epiglottio ligament to upper part of receding 
Base - Broad, rounded, free. «^8l« ^ ^J^^ cartilage. 

Anterior Surface - Pre® ii^ its upper part» where it curves forwards towards base of 
tongue, to which it is connected by the three glosso-epiglottio folds; ad- 
herent below, where it is attached by hyo-epiglottio ligament to upper bor- 

der of hyoid bone. 
Posterior SurfiMe - Free, smooth, concave frt>m side to side, convex from above down- 
wards. Covers superior aperture of larynx during second act of deglutition, 
and is studded with numerous small pits for the reception of mucous glands. 
Lat er al Tfft * tf'^* -Oonvex, directed backwards; connected to arytmioid cartilages bj 

.._ _ the arytssno-epiglottideaa lbld» 
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THE LARYNX -5th Tablet. 



LIGAMENTS — Arei 



EXTRINSIC — Three; oonneot larjmz io hyofd bone. - Thejr aret 

Thyro-Hyoid Membrane - Broad fibro-elastio membrane IVom 
Upper border of thyroid cartilage to 

Upper border of hyoid bone, being separated from posterior snrfaoe of hjmi 
bone by a little loose oellnlar tissne in whioh a bnrsa is nsnallj found. 
It is thickest towards middle and perforated laterally by superior laryn. 
geal vensels & nerves. Behind it are the epiglottis i the mnoons raea- 
brane of the base of the tongne, with a considerable amount of adipon 

tissne A some mnoons glauds. 

Lateral Thyro-Hyoid Ligaments - Hounded flbro-eiastio cords from 

Superior cormta of thyroid cartilage to 

Extremitiet of greater comua of hyoid bone. - These ligaments often contain % 

small cartilaginous nodule, the cartilago tritka. 

INTRINSIC — Connect cartilages of laiynx as follows : O n the one hand the etiomi 

to the thyroid ft arytcenofd, on the other the epiglottis to the thyroid. - 

They an: 

CricC'Tbyroid Membrane " Yellow elastic lamina divided into: 
GsNTRAL Portion - Thick, triangular, broadest below } connects 
Contiguous margins of cricoid &* thyroid, 

Latxbal Pobtiomb -Thinner; extend from 

Upper border of cricoid cartilage as far bach as cricO'thyreid artkrodia to 
lAnoer border of inferior or true vocal cord^ uniting firmly with the latter. 
espeoially m fix>nt. - The central portion is concealed by orico>ihyToi4 
muscles, except in mesial line, and is crossed by crico-thyroid branchsi 
of superior thyroid arteries i the lateral portions are covered by the thyn- 
A lateral crico-ary tasnoid muscles, and are lined internally by mnooes 

membrane of Iutu. 

CricO*Tbyroid Capsnles - Thin, strongest behind I enclose the sorthrodift: 
articulations between cricoid ft inferior comna of thyroid, and are 

lined internally with synovial mombrasa 

PcBterior Crico-Arytsenoid Ligament - Short but strong band from 

Bach of cricoid cartilage to 
Bach of base ofarytanoid. 

Crico- Arytenoid Capsules - Thini surround the arthrodlal arttonlatioBS 
between upper border of cricoid cartilage ft bases of the arytsBnosd, 

and are lined intemallv with q^norial ini 
Thyro-Epiglottio Ligament - Long ft slender band connecting 
Apex efepi^ottis to 
Upper part of receding angle of thyroid, 

Hyo-Epiglottic Ligament - Somewhat indistinct; extends amidst 

siderable amount of adipose tissiio frea 
Anterior surface of epiglottis to 
Upper border of hyoid bone* 

To the fbregoing Rg^ments must be added the superior ^ infiBriar 
thyro-aryt»noid described with the vocal cords, and tho somew^AS 
indistinct Abro-oartilaginous capsules frequently found between t^ 

arytfBuoid cartilages ft the comionla lazynfi^ 
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THE PLEURA. 



Snrronnda the langi lines the parietes of the thorazi and fonnfl the lateral boundaiy of the 

mediastina. 
Traoing it horiaontally from the iternmn it pauee i - 

Over costal cartilages ^ ribs^ 6* intercostal spaces; 
Forwards cUong side of posterior mediastinum; 
Outwards over posterior tupect of root of lung ; 

Round posterior part of inner surface^ posterior border ^ outer surface^ anterior border, ante, 
riorpart of the inner surface ofiung, dipping into tkefissura between the lobei} 
Inwards over anterior expect of root of lung ; 
Forwards along side of pericardium to sternum* 

Inferioriy it coyere the diaphragm, from whioh a thin triangnlar fold, the ligamentum latum 
pulmonis, passes np along the side of the pericardinm to the inner surface of the lung & to 

the lower border of its root. 

Superiorly it asoends into the neok an inch or an inch & a half above the first rib, and, nuder 
oorer of the soaleni, oomes in contact with the first h second portions of the subclayian 

artery. 

It is thinnest & most adherent over the laug A oyer the diaphragm. It is thickest h leasfe ad- 
herent oyer the thoracic walls. Its inner surface is coyered by a layer of payement epi- 

theliumf and is moistened by a serous fluid. 

Its arteries are from the interoostals, internal mammary, phrenic, inferior thyroid, pericardiac, 
ft bronchial. - Its yeins correspond to its arteries. - The lymphatics of the yisceral layer 
Join with those of the lung ; the lymphatics of the parietal layer join with those of the 
mediastina ft the thoracic walls. - Its neryes are deriyed from the pulmonary plexuses 

(Kdlliker), and from the phrenic ft sympathetic neryes (Lushka). 

The two pleum oome in contact behind the middle of the sternum. 
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THE TRACHEA & BRONCHI. 



TBE TRACHEA. 



From 6Ui oenrioftl Tertebra to 8rd domL Wiim, rounded, A rapportad bf oartiUi 

ginou ring! in fron^ fl«Men«d A membnaunis behind. 

Relations. 

In Fbqht- 

letiuBBfl of tliTroid gland, inforior tliTroid Teine, & thyroidea imi 

artery (when the latter ezicti). 

Bemaine of thymiui gland, left innominate vein, aroh of aorta witb 

innominate & left common oarottd arteriei, great or deep cardiac 

plexiUy Uf nroation of pnlmonary artery. 
Stemo-hyoid A .thyroid, anaetomotio braaoh between the anterior 

Jngnlar Tdna, stemnm, fiMoia, & ikiA. 
BraiMO «• 

OSMphagns, wbioh deriatee to the left towards lower part of neok; 
* . ^ right r e onr reut laryngeal nerra 

Lateral lobe of thyroid glands oommon oarotid artery, internal jngi- 

larveln, pneomogaetrio A ^fmpathetio nenresf inferior thyroid 

' artery, left reonrrent laryngeal nerre (the right nerre Uea aorae- 

what behind the traobes). 

Innominate & oonuRon oarotid arteries, pnenmogaetrio & left recar. 

rent laryngeal nerres; - and farther off, but internal] j to Um 

plenne, right innominate Tein & right phronio nerT% on ti&e ngkt 

aide, left sabolaTian artery & left phrenio nerre, on the le& 

THE BRONCHI 

Commence opposite the 8rd dorsal rertebra a little to the left of the middle lint; 
the internal septnm which marks the separation of the two tabes bein^ alightij 
deviated to the left by the preponderance in diameter of the right broaohns ow 
tiie left one. Both oiTide in the root of the long into a laxge inferior and % 
somewhat smaller superior branch, the former of which, on the right aide^ girsi 

off a small branch to the middle lobe of the right Isag. 

SIGHT BRONCHUS - Abont an inch in length, wider, more horisontal than the U& \ 
one; enters root of Inng opposite 4th dorsal rertebra. - It lies behind the 
superior yena cava & the right anriclei the right polmonaiy artery lies is 
first below it, and then in firont of it| the rena asygos m^or arches over it 

fiK>m b^u34 

LRFT BRONOHU3 — Smaller, more obliqne, nearly two inches long; entera root 
of Inng opposite 5th dorsal Tertebra. - It passes beneath the aroh of the aort*: 
the left pnlmonainr artery lies at first above it, and then in firoat of it; behlsd 
it are the desoencUng portion of the Mob, the oasophagos h the thoraoio daok , 
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STBUCTUBE of the TBACHEA & BBONGHI 



Fraentfl for ezaininBiion i - 

CartUagea - 6 to 8, d to 12, 19 to aO/respectirelj, to right A left bronohi and traohea. They 
form two-thirdfl fft a circle, and are flat externally & oonyez from aboTo downwards 
Internally. - The first A the last cartilages of the trachea are thicker & broader than 
the rest; the lower edge of the latter is prolonged downwards towards its middle, and 
is at the same time carred backwards, so as to diyide the lower circamferenoe of the 
cartilage into two imperfect rings, which rings form the commencement of the 
bronohi. Occasionally some of the cartilages bifnrcate at one of their extremities, 

others sometimes join with the neighbouring ones. 

PlbrotlB MembranO -- strong, bnt extensible. Oonneots the margins of the cartilages, and, 
diriding into two layers, extends oyer both of their surfaces ; the layer that ooyers 

the outer surface of the cartilages being the thickest. 

MlUSOIllar Tibrea *- Form a continuous pale reddish layer between the fibrous & mucous 

membranes in the posterior flattened portion. They are 

BxTEKNAL LoNOiTUDiKAL - Ariso firom the ends of the cartilages, and pass upwards & 

downwards. 
Dssp Tramsteesb -Connect the extremities of the cartilages. 

ZUastic Fibres - I«>c beneath the mucous membrane, and are longitudinal in direction. They 
are most abundant in the membranous portion, where they form thick bundles, which 

bundles give rise to yisible eleyations dT the mucous membrane. 

SflnOOnS Sflembrano - Of a pale rosy colour. Ooyered with columnar ciliated epithelium 
resting on a bed of stratified nucleated cells; the action of the dlfa tends to driye 

the secretions upwards. 

Glands - Are of three sises, and are found in three situations ; - Large conglomerate glands 
lie between the meshes & upon the outer surface of the fibrous membrane in the 
posterior or membranons portion ; smaller glands are found between the layers of 
the fibrous membrane connecting the cartilagitous rings ; still smaller glands are 

eyerywhere scattered beneath the mucous membrane. 

Vessels & Nerves - Aetesies. From the inferior thyroid St the bronchiaL - Ybims. Join 
the thyroid plejraees A the bronchial yeins. - Ltkphatiob. Open into the mediastinal 
glaadf. • KxETES. From the trunk & the recurrent branch of the pneumogastrio, & 

from the sympathflUo. 
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THE LUNGS. 



Ughfe^ porous, crepitant^ elaitio. 

Of a pinkiih white at birth, of a mottled Blate oolourin the adnlt; the mottling bo- 
comiDf^ darker & darker aa age adTanoes. Smooth A ihiniaflr, marked oat by dark 
lines into polygonal spaces oorresponding to the bases of the snperfioial lobales, 

whioh spaoes are Tarionsly crossed by other more delicate liaea 

Conical in shape, and present z - 

Outer Surface - OonTez, deepest behind. Presents on either side a deep fissure obliqw 
downwards A forwards from near apex to base, and, on the right side^ another 
fissure obliqae upwards & forwards from the middle of the foregoing. By thesa 
fissures the left long is divided into two lobes, the right one into three; the inferior | 
lobe is the largest in both lungs, and the middle lobe of the right side, the smalleit | 

ofsU. I 
Xnner BurfilCe * ConcaTe, deeply ezcaTated in front, especially on the left side, to make 

room for the heart; presents the hilum a little aboye & behind its middla ' 

JLnterior Border - Thin, oblique, shorter than the posterior, deeply notched inferioriy 
on the left side so as to expose the pericardium ; comes in contact with ita fellov 

behind middle of sternum, the pleursd alone being interpossd. 

Posterior Border - Thick, rounded, Tertioal, longer than the anterior. 

BftSe " Broad, concaTe, oblique downwards & backwards ; rests upon diaphra§^m, and iti 
ciroumference fits into the groove between the diaphragm A the ribs. Deacendi 

lower down on the left side than on the righL 

ApeZ " P*ii6S up into root of neck an inch or an inch & a half aboye first rib, and, under 
cover of the scaleni, comes into dose contact with first & second portions of sub. 

davian artery. 

The Biobt Lung is the skorUsi in consequence of the diaphragm aaoendiof 

higher on the right side than on the left; the broadest owing to the inolinatiM 

of the heart to the left} and somewhat the iar^tsL - The Lbr Luwo is the Imge^ 

murtwtUt and somewhat iha smaiiA 

THE BOOT of the LUNO 

Consists of the bronchus, pulmonary h bronchial testels, lymphatic yesnli 
& glands, and pulmonary plexuses of the pneumogastrio & sympathetiei 
which parts are all enclosed in a pleural sheath, and are bound together 

by areolar tissue in the following order: 
Vbom BsroBB Backwards 

On Either Sidei - 

Pulmonary veins with the anterior pulmonaiy plexus ; 
Pulmonary artery; 

Bronchus with the bronchial vetsels^ lymphatics vessels ^ glands^ ami 

the posterior pulmomary ^iexms. 
Vmou Bblow Upwards 

On Right Side - Pulmonary veisu, pulmonary artery t bronchtts^ with Ac. 
On L^ Side - Pulmonary veins, bfvnchus^ pulmonary artery • 

THB BOOT OF THE BIGHT LUKQ — Lies behind the superior vena cava M. the 

right auricle; the vena asygos major arches crer it fros 

liehiod. 

TH£ BOOT OF TfiB LEFT LUNO — Passes beneath the arch of the aorta ; behind 

it are the descending portion of the arch, the asaoph.Sbsiia ^ 
the thoracic duct, - The root of each lung has also in fross 
of it the phrenio nerre^ and behind it^ the paeiUBOsitftric. 
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STBUCTUBE of the LUNGS 

Pretentfl Serous eoai^ Sub^serous areolar tistui^ 6* Panmhymou 

PARENCHYMA of the LUNGS — PreMnta for examination i ^ o 

BRONGHIAL TUBES — Thej are oiroalar, aod thej diTide h rabdlyide diohoiomoiulj. 

Sometimes^ howerer, three branches arise together; and tingle lateral branohee 
are also oocanonallj met with. Their Btmotnre, which is but a modifioation of 
that of the trachea & bronchi, remains essentially the same np to the point where, 
their diameter being rednced to about } or J of a line, or to from ^ to ^ of an 
inoh (Rainey), they penetrate into the lobules (lobular bronchial tnbes), and become 
coutiDnons with the intercellnlar passages. They present therefore s - 
Oabtilages - Thin laminso of various forms h sizes, irregularly scattered oyer the 
whole circnmference of the tubes; largest & most distinct in the angles of 

bifurcation* 
Ftbbous Hxmbrani, ^ The same as in the trachea & bronchi, except that the mus« 
HvscvLAR FiBBBS, / cular A elastic longitudinal fibres and the glands spread out uni- 
ELAfiTic Fibres, \ fbrmly round the whole circumference. The muscular fibres 

Hucovs Membbanb, i howeyer, are mainly circular; and these circular fibres form 
Glaivds. 3 an almost continuous layer. 

The bronchial tubes are generally found to lie between & behind the corres- 
ponding branches of the pulmonary artery & yein. 
LOBULES — Are miniature lungs, pyramidal with base outwards, large (^ a line to a line) on 

the surface, smaller & polygonal, in the interior of the lung. They present; - 

LOBULAR BRONOHIAL TUBE > The terminal ramification of the bronchial tube, to 

which tiie lobule is suspended. Is similar in structure to the larger bronchial 

tubes. Its diameter is reduced to about { or J of a line or to from j^ to ^ of an inoh 

(Rainey). 

INTERCELLULAR PASSAGES - The ramifications from four to nine in number, of the 

lobular bronchial tube within the lobule. Their walls are ooyered with lateral 

saccular dilatations. Their structure is much more simple than that of the trachea, 

bronohi, h bronchial tubes: -The 
Oaxtilaobs, Musculab Fibres h Glambs of the latter haye disappeared, and there re- 
mains of the primitiye structural elements of the air-passages at this point of their 

oourse but a 
Fibbo.Elastio Membxamb formed of longitudinal bundles of white h yellow elastio 

fibrous tissues, and a 
Hucous Mbkbbamb, - the epithelium of whioh is no longer columnar & ciliated, but is 

simply squamous, as in the air-cells. 
AIR-OELLS - Small alyeolar recesses separated from each other by thin septa, and com- 
municating freely with the intercellular passages. - Their diameter yaries from 
^ to -^ of an inch, and is greatest at the apex & borders, and on the sarfaoe of 
the lung. - In structure they are reduced to the greatest degree of stmpliciiy k their 
walls are formed of a basement membrane, supported by a few elastio fibres, lined 
internally with payement epithelium, and in the substance of whioh the pulmonary 

yessels ramify. 

PULMONARY VESSELS. 

PULMONARY ARTERY - Forms a yery dense capillary plexus on the walls of the inter* 
cellular passages & air-oells; the interspaces between the oapillaries of whioh 

plexus are smaller than the capillaries themselyes. 

PULMONARY VEINS - Arise from the aboye plexus, and also from some of the terminal 

ramifications of the bronchial arteries. - The pulmonary yessels are generally 

found to lie in front of the corresponding bronohial tubes, the artery being above 

the yein. -The yessels of the different lobules are distinct from each other. 

BRONCHIAL VESSELS. 

BRONOHIAL ARTERIES - Supply mainly the larger bronohial tabes, the interlobular 

cellular tissue h the walls of the pulmonary yessels. Some of the terminal rami- 

fioations reach the smaller bronchial tubes, and join with the pulmonary yeins. 

BRONCHIAL VEINS - Open into the yena asygos major on the right side, into the superior 

intercostal on the left. 
LYMPHATICS — Superfioial & deep; end in the bronohial glands. 

NERVES — From the anterior h posterior pulmonary plexases of the pnenmogastrio & sym- 
pathetic Small ganglia are found upon the sympathetic neryes. 

INTERLOBULAR CELLULAR TISSUE — Binds all these parts together pretty 

firmly in the adult; more loosely in the foetus, for the lobules of the festal lung can 
easily be separated by dissection. - In the adult h the aged it contains a large 
amoimt of the pecnliar dark colouring matter of the lung, which probably consists 

of a mixture of animal matter & o^Tbon not inoladed in cells* 
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THE THYROID GLAND. 

Soffc^ brownish, very TMonlar, weighs from one or two onnoes ; is normally a little larger in femalesthan inrntlM. 
Lies in front & at sides of upper part of ^raehe^ A cesophagns, and of lower part of larynx & pharynx; latenllr 
it also ooyers the common cartitSfl '& Inferior thyroid arteries, the internal jugular vein, the pneosKv 
gastric, sympathetic, St recnrrent laryngeal nerrto. It is oovered by the sterno-hyoid A -thyroid, and omo- 
hyoid mnsdes, and^ llvtaraUy» by the stemobmastoid. [ted a ransdle, the levai0r gtamduUe thyroid. 
It presents two lateral lobes ft an isthmus, and sometimes a third lobe or pyramid; and wi^ it is sometimes 0Gnsw> 
IiateXttl Lob68-^ Somewhat oonical, broad below, narrow above $ about two inches long, k three 
qiM^ters of an inch wide, the right lobe being a little longer than the left one; paosnpwardi 
ft -backwards from opposite fifth or sixth zing of trachea to inferior oomn ft adjouung pst 
of ala of thyroid cartilage, to which they are connected by loose areolar tissae. 
Tfi ffhTniig - Joins the lateral lobes in their lower third, and nsoally covers the third ft foor^ 

rings of the trachea; it varies, however, a good deal as regards position. 
Tllird IiObOt or Pyramid -* Aconioalmassof gland-tissne (sometimes of fibrous tissue onlj), 
which, when it exists, passes up, nsaally from left lobe, or from left part of upper border 
of isthmus, as far as the hyoid bone, to which it is attached by loose fibrous tissue. 
liOVator GlaxidulSB ThyroideSB -'Consists of a few muscular fibres usually derived fros 
the thyro-hy oid, wfaich^ when, they exist, pa#9 uptp the l^yoid bone either from the pyramidal 
STRUOTURS. Qnocess or from the isthma 

Presents a thin fibrous capsule^ surrounding a multitudeof closed vesiclescprouped togetbff 
by areolar tissue and more or less flattened by mutual pressure. These vesioles vary in sa 
m>m f^ of an inch to the size of a millet seed ; they consist of a basement membrane, d 
yellow glairy contents coagulable by heat ft by aloohol, and of a few nucleated oells, whic; 
in the fcdtus ft young child, are arranged in a continuous layer on the inner surfaoe of s^ 
basement membrane, but, in the adult, areusually found floating about in the fluid. 

Ybssels ft Nbsvbs - Arteries, from sup. ft inf. thyroid, and from thyroidea ima i 
Keubauor, when it exists; remarkable for their large size ft numerous anastomoses; tff- 
minate in a capillary plexus around the vesicles, v Veins, open into sup., middle, ft inf. thyroidn 
Lymphatics, originate in connective tissue between .tide vesicles ft b^ieath the capsule; fss 
numerous large anastomosing trunks, and end in deep lymphatics of neck. Neroes;-b» 
middle ft inf. cervical ganglia of the sympathetic ; accompany thd ftrteries, and present hesci 

[therea fisw ganglion.cells ; their mode of termination is not kna«3L 

THE THYMUS GLAND. 

Soft, pinkish-gray, lobulated body, lying in upper part of anterior mediastinum ft lower part of front of ae^ 
Attains its full size towards end of second year, when it weighs about half an ounce^ and measures t«; 
inches in length, one and a half in breadth, and three or four lines in thickness. It snbsequenily^dwiiialdi 
away, and has all but disappeared at puberty.' • Consists of two lateral lobes placed side by side and bs^ 
ing tc^jether a pyramidal-shaped mass, broad below, narrow above. Sometimes there is a third lobe betves 
Apez - Frequentlyreachesupashighaslowerborderof thyroidgland. [thetwoothers-PreBBata:- 
BaSd -* Bests on upper part of pericardium. 

Anterior Surface - Convex, oovered by upper piece ft upper part of middle piece of stensx 

ft by sterno-hyoid ft -thyroid ms. ; crossed laterally in thorax by internal mammary veaniii 

Posterior Surface -Concave, rests upon perioardium,aroh of aorta^ left innominate Tetn, ft Urfii 

STRUCTUH£i. [arteries of root ofneok, and, in the neck, upon the tradn 

The organ is surrounded by a fibrous capsule, and divided by trabeonbe into lobsifi 

primary ft secondary. These lobules are now diown to consist of numerous smaU Ttinwiff i 

lymphoid tissue similar in every -respect to those which- form the lentieular g^landa of ^ 

intestine, the HalpigUiin oorpusoles of the qpleen, etc., i/., of masses of delicale retifan 

tissue, whose meshes are closely packed with lymph-corpuscles, and pervaded witk^es^i 

laries. And it may be added that the error long entettsined in respect of all sach stnicscx«4 

^ to the effect that they oonsist of a oi^Eisule filled with semifiuid contents, is due partly so i 

slight condensation of theretiform tissue towards the psadphery of the lymphoid niannrn^ asi 
pt^ly to the circumstance that the more delicate internal meshes easily break down a sh:fH 
time after death. The appearance of a great central cavity, the so-oalled *■ reserroir of t^^ 
thymus," ramifying in all the lobes ft lobules, is also deceptive.- And so alao^ most liksl^ 
is the embryonic appearance, described by Mr. Simon, d- a primitively linear tnbe fra 
which ramifying diverticula branch out : the tube so described is probably a ooUaetsoBL ^ 
multiplying cells enclosed within proliferating trabeculs ft a thickening oapsnleu 

Vessels ft Nerves : - Arteries from the int. mammsr^, inf. ft sup. thyroicl, enbcU^* 
ian, ft carotid; said to penetrate directly, in some animals, mto the osntire of the Ic^mles, vt^ 
there to form a plexus, from which branches would radiate towards the periplierj. Tra 
arrangement would explain the appearance of a vascular membrane lining ^e Bo-csI>'i 
reservoir ft its prolongations. In most animals, however, the arteries ramfly mainly, u 'I 
the case with the lenticular glands of the intestine, on the surfaoe of the lobolea^ whs>i 
smaller twigs converge towards the centre. Veins^ open mainly inta the left innomi&A^i 
Lymphatics, originate around, emd partly enclose, the masses of lymphmd taasnae^ fiors^ 
an^'mtrsJobular plexus. This plexus is succeeded by an interlobular plexus,*^ the larr^ 
branches of which open into the anterior mediastinal glands. Nerves: little is loioim s^ 
thsm, except that qrmpathetio fibres run along the arteries whloh supjpljr ibe glaad* 
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THE KIDNEY 



Is situated in lumbar region behind peritoneum, and extends from lltli rib to near orwt at 

ilium, right kidney lying a little lower than left oat. 
Presents : 

Ant. SurfJBloe - Conyez, looking slightly outwards, oovered at upper A outer part by peritoneum, 

and in relation mtk: 
On Bight Sidb - Bight lobe of liver, desoending portion of duodenum, asoending coIob. 
Oif Lxrr Bids - Tail of panoreas, lower end of spleeu, desoending oolon. 

Post. Snrfoce - Fiat; rests upon 11th & ISth ribs, orus of diaphragm, psoas magnus, and antariT 

lamella of aponeurosis of transTersalis, whioh latter separates it from qnadn^as 

lumboraa- 
Sup. ZSztrenolty - Thick, rounded, directed inwards, ooTered by suprarenal capsule. Comf- 

ponds on left side to upper border, on right side to lower border, of lltb r^ 
Inf. SSztreinity - Smaller, flattened, directed outwards. Descends to near crest of ilium. 

Outer Border *- Conyex, directed backwards ft slightly upwards. 

Ixmor Border - Conoaye, directed forwaids & slightly downwards. Presents the Adhtm, a 1^ 

gitudinal fissure most markednsehind, whioh leads into the sinus, and contains fn>a 

before backwards renal yein, renal artery A ureter. 

The kidneys are subject to frequent 

VARIATIONS in: 

FOBM St SiZK - One or both being longer ft narrower, or shorter ft more resi- 
ded; or one being more or less enlarged ft the other proper tioasie-? 

diminish 
BiTUATioii - One or both being situated lower down than usual, ooomaaoni. ' 

in the pelTU 

NuKBSS - There being but one kidney sometimes of a horse-shoe shape ft sissft> 

ted in front of the ywtebne, or there being a supemnmerary kidnef 

THE URETER. 

The eioretory duct of the kidney oommenoes in the 

Ca/ices, - small tubes from 7 to 18 in number, which embrace each of tliem one, tw 

or more papiDs, and join to form i::^ 
In/undiMai - larger tubes usually three in number, which join to form the 
Pehns - funnel shaped dilatation of upper part of ureter compressed from be&n 

backwards, and situated at lower ft back part of hilsa. 

The ureter passes i 

Downwards ft inwards upon psoas, beneath peritoneum ft spermatic yessala, and, a 

the right side, on right side of inferior ▼ana cats, 

Oyer common or external iliao artery, being ooyered by termination of ilenm ob li^i 

right side, by sigmoid flexure of oolon, on the 1st., 

Forwards ft inwards, - 

Im the Male - In posterior false ligament of bladder, and on outer aide of tvi 

deferens ft below obliterated hypogastrio arG«iTi 
Im the Female - In posterior ligament of uterus and oyer side of oeryix a:er 

ft upper part of Tagieis* 
to posterior angle of trigonum yesiosa, passing obliquely thr(?crt 

walls of bladder for about { of an cc - 

It is from 16 to 18 inches long, and of about the diameter of a crow-quill. 

The oalioesi infundibula, pelris ft ureter are formed of fibrous, muscular ft mnoona ooats. -- < 

muscular coat consists, in the greater part of the ureter, of two longitxdi^ 

layers comprising an intermediate oiroiUar oaei the epithelium of the msee^ 

ooat is ^hecoi/^ 
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STRUCTURE of the KIDNEY. 

FlbTOQB Oapsnld - Thin, noooth A firm, but MtHj torn off 

Medullary SnbstancO - Dense, dark, striated, oolleoted into from 8 to 18 fyramUs of MalpigM^ 

the apices of whioh terminate in the oalioes by rounded eminences, the /a/i/Ar. -Is formed 

bj the straight tnbali nriniferi or tnbes of Bellini, and bj the looped tnbes of Henle. 

Cortical Substance - ^he three-fonrths of the gland. Soft, reddish, granular i sends prolonga* 

tions inwards between the pyramids. - Is formed by the tnbali oontorti & the Kalpighian 

oorpnsoles, and also, near the bases of the pyramids^ by the prolongations of the tnbes of 

Bellini termed tnbes of Ferrein. 
Intertubnlar Stroma - Host abundant in cortical substance h in young subjects, and much more 

abundant in the lower animals than in man. Is nearly homogeneous, and contains bnt a few 
Vessels & Nerves - Vide below. [nuclei & oonneotiye tissue oorpusoles. 

TUBULI URINEPERI. 

Oommence in the capsules of the Malpighian corpuscles t and constitute in suocession the iubuli con- 
toriij the looped tubes of HenUj and the straight tubes of BeUinU which two latter systems of tubes are 
joined together here & there by larger oonyoluted tubes of junction (Schweigger-Seidel), and 
perhaps also by a system of small anastomosing tubules with occasional blind diverticula (Ghrzonsz- 
csewsky). - They are all formed of a homogeneous basement membrane lined with a thick layer of 

spheroidal epithelium. 
KALPIGHIAN CORPUSCLES - Small rounded bodies about ^hr of an inch in diameter, disposed in 
donble rows between the pyramids of Ferrein, among the oonyoluted tubes of the cortical subs* 
tance. Consist of a yasoular tuft, plexus or glomerulus enclosed in a dilatation always terminal 
in mammals of a uriniferous tube, and formed by an afferent artery & by an efferent vessel, which 
latter is not a vein, for it breaks up again into a capillary network round the tubes of the cortical 
substance. The glomerulus haugs naked in the Malpighian corpuscle (Bowman), or is coyered by 

a thin layer only of epithelium. 
OONYOLUTED TUBES or TUBULI CONTOBTI - Form the greater part of the cortical substance, 
and the whole of its outer portion. They are continuous on the one side with the oapsnles of the 
Malpighian corpuscles, and on the other, not, as was believed until lately, with the straight tubes 
of the medullary substance, but with the looped tnbes of Henle. Their diameter is J^ of an inch. 
LOOPED TUBES ov HENLE - Have been described of late years only, and it is but very recently 
that their trne connections have been made out. - They are the continuation of the tubuli oontorti 
of the cortical substance. They descend a variable distance in the substance of the pyramids 
between the straight tubes or tnbes of Bellini, and then turn up abruptly & reascend to the bases, 
or to near the bases of the pyramids. Here they open into the tnbes of Bellini, either directly, or 
through the intervention of larger convoluted tubes of jnnotion (Soheigger.Seidel), and 
perhaps also of a system of small anastomosing tubules with occasional blind diverticula 
(Chrsonszczewsky). - Their diameter is but about i or J of that of the straight tubes, while their 

walls are rather thicker. 
BTBAI6HT UBINIFEBOUS TUBES or TUBES OF BELLINI — Form the greater part of the py. 
ramids of Malpigi, and also, under the name of tubes of Ferrein, a portion of the central part of 
the cortical substance. They are not, as was believed up to very recently, the continuation of 
the tubuli oontorti, their only connection with these tubes being through the looped tnbes of 
Henle. - They open on the apices of the pyramids by minute orifices about 1,000 in number, and, 
if traced from this point, are seen to pass up towards the sides A bases of the pyramids in slightly 
diverging lines, bifurcating again & again at very acute angles. Greatly increased in number, 
but diminished in size from j^ of an inch, their diameter at the apices of the pyramids, to 
Y^ of an inch, they then pass, under the name of tnbes of Ferrein, into the cortical substance, 
where they are at first collected Into small diverging bundles, the pyramids of Ferrein. Near 
the bases of the pyramids they are believed to anastomose loopwise with each other, and again 
to course inwards. The tubes of Henle open into them at different points of their course, either 
[directly or indirectly, as above explained. 

VESSELS & NERVES. *" ^ 

Benal Artsrt - Divides just before entering the sinus into four or five branches, the subdivi- 
sions of which pass up between the pyramids as far as their bases, and then form a series of 
anastomotic arches between the medullary & the cortical substances. From these arches smaller 
branches ascend between the double rows of Malpighian corpuscles, giving off to each corpnscle 
its afferent artery. The efferent vessel leaves the corpuscle in close vicinity to the afferent ar- 
tery, and again breaks up, in the cortical substance, into capillary meshes, whioh are rounded 
among the convoluted tubes and elongated among the tubes of Ferrein ; branches to the cap- 
sule of the kidney join freely with twigs from the lumbar arteries. The arteries of the medullary 
portion are derived either from the foregoing capillaries, or from the arches at the base of the 
pyramids; they pass down between the straight tubes, breaking up into capillaries and joining 
in anastomotic loops. - Benal Vein. Ite radicles have a stellate arrangement on the suifaoe of 
the organ j they then pass down to the bases of the pyramids, where they form anastomotio 
arches, and are joined by the veins of the medullary substance. The larger branches descend 
between the pyramids to the sinus. - Ltxpbatics. Superficial & deep, most abundant in the cor- 
tical substance, where they form freely communicating lymphatic spaces; they open into the 
lumbar glands. - Nerves. Derived firom renal plexus & from lesser splanchnio nerves; contain 
filaments both from sympathetio & from cerebro-spinal systems. Their precise mode of termina- 
tion is no! knowf^ 
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THE BLADDEB 



WheB 

Empty f - Is deeplj Biinated behind pnbes, in front of reoiam, in the mftlo, of ntenii & Ta{^n&, in 
femalo, and is oompreased from before baokwardii h triangular with base downwards ; 
ModereUdv full, - Is rounded, and partly fills pelris ; 

DisUmUa^ - Beoomes egg-shaped, carres slightly forwards^ and rises into abdominal oavity some- 
times as high as nmbilious. 
In Fbmalb bladder is normally smaller, though sometimes larger through disten- 
tion, and is widest from side to side. In Orildbsn it is oonioal, and points np higher 

into abdomen. 
Presents: 

Ant. Surfboe' - Destitute of peritoneum, and in relation with triangular ligament 

of urethra, pubes & pubo«prostatio ligaments, and with anterior wall of ab- 

domen in children, and also in adults when bladder is distended. 

Post. 9tirfo06 - Oovered by peritoneum, and separated by oonyolutions of small 

intestine from reotum in the male, and uterus in the female. 

Iiateral Snx^aces - Crossod towards their middle by obliterated hypog^trie 
artery, below & behind by ureter, above & behind in male by ras deferens, 
whioh latter first crosses hypogastrio artery externally, and then passes 
between bladder & nreter. - GoTered by peritoneum above A behind hypo- 

gastric artery, and rest below ft in front on pelvio fasctA. 

J^peX -Connected to umbilicus by urachus & by obliterated hypogastrio arteries, 

behind which it is ooyered by peritoneam. 

Base or Fnndus - The enlarged part directed downwards & backwards. > In 

relation witH 
In ths MAiiB - Second portion of rectum, upon which rests the part bound»i 
by ^e recto*Testoal fold of the peritoneum, the vesiculm seminales 4 
▼asa deferentia, and the prostate gland. - Is covered behind by peri, 
toneum, the recto-vesical fold descending to about four inches from the 
anus when the bladder is distended, and nearly reaching the proetate 

when the bladder is emptj. 
In thb Fbkals - Anterior wall of vagina ft lower part of cervix uterL 

Ndck " Directed downwards ft fbrwards, and now known to be the lowest part of 
the bladder both in the male ft fomale, when in the erect posture; is sv. 

rounded in the male by the prostate gland. 

LIGAMENTS of the BLADDER 

Are five true ligaments, and five false ones formed by peritoneum. 

TBUS LIOAMENTB — ^ Anterior ft Lateral formed by pelvic fascia ft Saperior or 

Urachus, a remnant of allantoes. 

ANT. OB PUBO-PBOSTATIO LIGAKENTS — From back of pubes on either 
side of symphysis to front of neck of bladder ft upper surface of prostotei 
Contain a few muscular fibres passing to bladder, and are separated br 

a narrow groove oontaimng dorsal vmn of p^is. 

LATBBAL LIOAVBNT8 — Broad ft thin; formed by rectcvesioal layer of pel- 
• vie fascia as it passes from upper surface of levator ani to oapsnle of pns- 

tate ft side of bladdsr. 

UBAOHUS, OB SUP. LIGAMENT — Fibro-muscular cord extending from &pex of 
bladder, where it is wide ft expanded, to umbilicus, where it is oontracte^ 
and lost in umbilical cicatrix. Sometimes partly pervious, communioaitiBir 
with bladder, sometimes completely pervious forming umbilioal nriaarr 



FALSE LIGAMENTS —Posterior, Lateral ft Superior. 

POST. FALSE LIGAMENTS — The margins of the rectcvesioal ponoh of perie- 
neum in the male, of the utero<*vesioal pouch in the female, where tbtj 
are much smaller. Contain the obliterated hypogastrio arteries ds eretsi 

LATBBAL FALSB LIGAMBNTS -r From sides of pelvis to sides of bladder. 

BUP. FALSB LIGAMBNT — Over urachus ft obliterated hypogastrio ajrieries a 
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STRUCTURE of the BLADDER. 



Four ooata, and yessels A nerves: - 

SdroUB Coat - Covers posterior snrfaoe & sides, and partlj also the base or fnndas, the peri- 
toneam descending npon the latter part of the organ to about fonr inches from 
the anus when the bladder is distended, atid nearly reaching the prostate when 

the bladder is empty. 

Mnsonlar Goat - Consists of : - 

External Longitudinal Fibres - Arise from front of neok, from anterior true or 

pnbo-prostatio ligaments, & from sides of prostate ; they spread oat mainly 

over anterior & partly over lateral sarfaces of bladder, some being oon- 

tinned into nraobns, and those of anterior snrfaoe also passing over apex 

and down posterior surface to back of neck, & to prostate or vagina. 

Intermediate Circular Fibres -Are thinly scattered over body of bladder, bnt they 

form round the neck a thick oiroular ring, the sphincter vesica, which is 

oontinoous in ftront with oiroular fibres of prostatic portion of urethra. 

Internal Longitudinal or Submucous Fibres (Ellis) - Form a delicate layer most 

marked in lower part of bladder, and continued inferiorly npon prostatic 

portion of urethra. 
Two OBLiqus Bands, the Muscles or the Ubbters (Sir C. Bell) - Extend from behind 

orifice of ureters to back of middle lobe of prostate. 
A Strong Transverse Band - Joining the orifices of the ureters (Ellis). 

N. - According to Dr. Pettigrew all these muscular fibres will be seen, 
if traced continuously, to form figure-8 loops, which loops point towards the 
apex & the base of the bladder, and are so arranged as to present their two 
extremities on one aspect of the bladder & their point of decussation on the 
opposite aspect) these loops would form four sets, viz., anterior & posterior 

well developed,. and two lateral less developed. 

Cdllnlar Coat -* Connects the muscular ds mucous coats, and is more intimately joined to 

the latter than to the former. 

UUCOUS Coat - Soft, of a light rosy colour, often thrown into prominent folds or mgse (fas« 
ciculated bladder) through hypertrophy of the muscular coat, sometimes depressed 
into saccular pouches /sacculated bladder) through the effects of stricture. Its 
epithelium is intermediate between the columnar ft the squamous. It presents 
a few mucous follicles, and, near the neck, some small racemose glands, and is 

loosely connected to the muscular coat, except over the 
Trigonum YESiCiB - Triangular smooth area, pale in colour, bounded by the orifices of 
the urethra & ureters and by the projections of the muscles of the ureters 
ft of the transverse muscular band joining the orifices of the latter. It 
corresponds to the interval at the base of the bladder bounded by the vesi- 
cul» seminales ft vasa deferentia, the recto* vesical fold of the peritoneum, 
ft the prostate gland | and from its apex there projeots into the neck of the 

bladder the 

Uvula YssiCiB - A slight elevation formed by the submucous tissue and by the internal 

longitudinal or submucous muscular fibres (Ellis), and also, in morbid 

cases, by the hypertrophy of the middle lobe of the prostate. 

Vessels db Norves - Arteries. Are the superior, middle ft inferior vesical, and twigs from 
the middle hsemorrhoidal, uterine, vaginal ft obturator. - Veins, Form a compli« 
oated plexus round the neck ft sides of the base, and open into the internal iliaos. - 
Lymphatics, Open into the pelvic glands. - Nerves, Are from the sacral ft hypo« 
gastric plexuses, the former supplying principally the base ft neck, and the latter, 

the upper part of the bladder. 



336 



THE MALE XTBETHRA. 



Is Aboai S| InohM long, and eztonds from nook of bladder to end of penle. 
It proBontB beneath the pnbee a fixed onrre ooDoave raperlorlj, and In front of the pnbea ia 

the flaooid state of the penis, a second flexible onnre conoava inferiorW. 
ItiediTidedintot- 

PBOSTATIO PORTION ^ The widest A most dilatable part, BpindIe.Bhaped, IJ incha 
long I passes throngh the prostate from base to apex, lying nearer its upper than its 
lower surface. Its transverse section is of a horse-shoe shape oonoave inferiorlj. 

On its floor are the following parts: - 
XTbbtbbal Obbst, YsRUKONTAnuK OR Caput Gallinagtkis - Longitudinal eleration 8 or 9 
lines in length and 1} lines high at its central & highest part, consisting, accord- 
ing to Kobelt, of mnsonlar fibres A erectile tissne. On either side of Uie crest 

is tll4 

Frostatio Sinus - A longitudinal groore into which open the ducts of the lateral lobe d 

the prostate. On the front part of the oreet is Ha 

Utbiclb, Sinus Poculabis ob Yesicula Pbostatica - An expanding cul.de-eao, whick 

passes backwards into the substance of the middle lobe of the prostata for abost 

a quarter of an inch, and upon or within the margins of which are the slit-Hb 

openings of the ejacnlatory doeti. 

MKMBR ANOUS PORTION — '^^ shortest, and, excepting the meatus, the narrowest part 
of the canal. It extends from apex of prostate to bulb of corpus spongioenm, and is 
situated between the two layers of the deep perineal fascia, which layers are pro- 
longed around it, the one downwards A forwards, the other upwards & backwards. 
Its upper surface is concaye superiorly, } of an inch long, and situatnd about an ire^ 
below & behind the pubic arch, from which arch it is separated by the anterior fibm 
of the compressor nrethrss muscle & by the dorsal yessels A nerres of the penis. Ia 
under surface is conrex inferiorly, only } inch long (in oonsequence of the bulb pro* 
jecting backwards beneath the urethra), and separated fh>m the rectum bj a triai^ 

lar space, broad below, narrow above, the pennwaa. 

8FONQT PORTION — Commences within the bulb below ft behind the symphysis puba, 
ascends a short distance in front of the symphysis within the corpus spongiosum, 
curves downwards with the latter in the flaccid state of the penis, and ends at the meats 
nrinarius. It is about six inches long. In the greatest part of its course it is nnifors 
in size, and intermediate between the prostatic ft membranous portions s it is dilated, 
however, within the bulb ft within the glans penis (in which latter situation the dila- 
tation forms the fossa nnvicnlaris), and is greatly constricted at the meatus. Ia 
transverse section is elongated from side to side except within the glans penis, wben 
it is elongated vertically. On its walls, and more particularly on its floor, are the opee- 
iogs of numerous mucous glands, the glands of Littre, which openings are directed flff- 
wards, and are sometimes large enough to intercept the passage of small oaUietars; 
this is especially the case with one of them, which is situated on the upper wall of ib* 
fossa navicularis, and which constitutes the lacuna magna. On the floor of its poe> 
terior dilated portion comprised within the bulb, and sometimes termed the bnlbofsf 

portion, are the openings of the ducts of Oowper's glaads. 

STRUOTUBB — Three coats i - 

Mucous Coat - Thin, pale in the prostatic portion, rosy in the membranous ft spoec? 
portions, in which it is thrown into longitudinal folds (except when the oanal u 
distended with urine). Oovered with columnar epithelium except in the fiosss 
navicularis, where the epithelium is squamous. Presents the glands of JJsa^ 
above described, which glands are most abundant in the spongj porUoa, ft»i 

presents also, near the meatus, a tow papU^ 

Mnsonlar Ooat - Oonslsts of external longitudinal ft internal circular unstriped ezs- 

oular fibres, both most abundant in the prosiaUo portisc 

Xreotile Ooat - Thick in the spongy portion, where it forms the corpus spongisea 
(Vide Structure of the Penis). From this a thin layer of ereotUe tissne is ^« 
longed upwards round the membranous ft prostatic portions as far as thesacfc 
of l£e bladder^ forming in the prostatic portion, acoording to Kobelt^ the fwn- 

nontanitm or caput galUns^iaaa 
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STRUCTURE of the PENIS. 



Ooniltti of three ojllndrioal masfei of erectile tissae oontalned in stronor fibrous aheaths, of 

whioh raaaseB of ereotUe tissne, two, the corpora cavemosat ^^e plaoed aide by aide along the 

upper part of the penis, and one, the corpus spongiosum^ whioh enoloaes the termini^ portion 

of the urethra^ liee below & between the former on the nnder snrfaoe of the organ. 

CORPORA CAVERNOSA — Arise from the anterior 9t inner part of the two ischial 

tnberositieB, and from the ascending ram! of the isohia & descending rami of the pnbeSf 
by two pointed prolongations, the crura penis. These pass forwards ft inwards, present a 
slight enlargement, the bulb of the corpus cavemosum, and nnite to form the body of the 
penis. - The body of the penis presents on its npper snrfaoe a narrow median grooye for 
the dorsal Teasels & aeryes of the organ, and, on its under snrfaoe a broader grooye, 
which reoeiree the corpos spongiosum. It ends anteriorly in a rounded extremity oyer- 

lapped by the base of the glans. 

CORPUS SPONQIOSUM — Oommenoee between the two oonrerging orura of the 

corpora oayernosa by an expanded portion, the buib of the urethra. This latter is penetrated 
snpKsriorly by the membranous portion of the urethra, is marked inferiorly by a partial 
diyision into two lobes, and is surrounded by the accelerator urinas musole a by a pro* 
longation of the anterior or descending layer of the deep perinasal fascia. - It passes for- 
wards, as an erectile tobe, round the spongy portion of the urethra, and terminates in 
the glans penis, a conical enlargement, which orerlaps the anterior rounded extremity of 

the two corpora oayernosa. 

BTBUCTURB of the CORPORA CAVERNOSA ft BFONGIOSUM - 

They consist of: 

VibroUB InvestZKieXlt - Thick, dense, firm, especially oyer the corpora carernosa, 

highly elastic, bat incapable of more than a certain degree of distention; 

formed of white A yellow elastic fibrous tifsues and of unstriped muscular 

fibres disposed longitudinally in the superficial strata, circularly iu the 

deeper ones. 

It forms but an incomplete septum between the two corpora cavernosa 

In their points of contact; > The septum is thick A imperforate behind, but 

it only consists in front of a few yertical bands arranged somewhat like the 

teeth of a comb, and forming the septum pectini/orme. 
It gires off numerous trabeoalas from its inner surface. - In the corpora 
oayernosa the trabeoule are strongest towards the periphery, and the com- 
partments they bound are transversely or circularly disposed & largest 
towards the centre. In the corpus spongiosum the trabecule are more deli- 
cate, and the compartments are longitudinal & more uniform, except in 
the glans penis where their arrangement is somewhat oomplex. 

Srectile Tissue - Coasists of afferent arteries, a yenous plexus, A efferent veins. 
AffBBBKT Aetbribs - Are the arteries of the corpora oayernosa & the arteries 
of the bolb, and twigs from the internal pudio A the dorsal arteries of 
the penis. Some of the branches of these arteries terminate in capil- 
lary plexuses as in other parts of the body. Others, the helicine 
arteries, whioh are said to be especially numerous towards the root of 
the penis and to be wanting in the prlans, become conyoluted, and 
forming tendriUlike twigs, project singly or in tafis into the yenous 
spaces, and end in dilated extremities whioh are either open or closed 
(Miiller). This is denied however by Valentin, who describes the 
smallest branches of the arteries as ending in wide finnel-shaped 

orifices, whioh open directly into the yenous spaces. 

YllfOVB Plbxus - Is yery intricate. So numerous & large are the communioa« 

tiona between the veins that the blood appears to be effused into a 

system of extra-yascular strnotaree. 
Iff BBXMT Ybins - Some emerge from the corona glandis and firom the upper 
& under suriaoes of the corpora cavernosa, and join the dorsal vein of 
the penis; most pass out at the root of the penis, and join the prosta- 
tic plexus & the pudio yeins. 
The proper nerves of the oayemons structures are deriyed 
mainly from the pelrio & prostatio plexoMB of the sympathetic, but 
partly also from the pudio nerrOi 



888 



THE TESTICLE & EPIDIDYMIS. 



THE TESTICLE 

li OTftl A oompreiied laterallyi and ao tnfpended hy the spermatio oord as to pgreaeat] 

Upper Xztremity - The largest, directed forwards St outwards. Presents a small pfldis- 

onlated bod^i the hydatid of Korgagni^ probably a remnant of Knller^s di^ 
Lower Bxtroi&ity - The Bmaller, directed backwards St inwards. 
Lateral Snrfiices - Looking respeotlYely forwards ft inwards^ and backwards A ontwvds 
Anterior Border - Conyex, directed forwards, downwards St outwards. - All these ^»^ 

are firee, smooth, and entirely inyested by the tnnioa Taginalis -proper 

POBterior Border - straight & flattened, directed backwards, upwards St inwards, oovcR^ 

by the epididymis St ras deferens, and only partly invested by the tunica Tagiiu^ 

The left testicle lies a little lower than the right one, and is firequently a lis^ 



THE EPIDIDYMIS 

Lies on the posterior border and back part of tiie outer surface of the testioley and ^ 



the yas deferens on its inner side. It pTesee: 

OlobOB Major or Head - 1^ upper enlarged extremity, connected to the tesliole by *• 

efferent dnots of the Isa 



Body - Jfree^ surrounded by the tunica yaginalis, which dips in between it St tbe 
along its outer border, and connects its inner or posterior border to tbo 

border of tlie testu 

OIobOB Minor or Tail -its lower pointed extremity, attached to the testude by de 



The tunica yaginalis ooyers the whole of the upper or outer Borfiaoe cf 
epididymis, as well as the under surface of its body. - The yes »i 
rans of Haller oommunlcates with the canal of the epididyaJa er « 

the oommenoement of iku& tbs deftei 
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STRUCTURE of the TESTICLE & EPIDIDYMIS. 



STRUCTURE of the TESTICLE — Preients for mminationt - 
THREE IMMEDIATE OOVEBINGS : — 

Tanioa Vaginalis - Vide Ooyerings of the testicle. 

Timioa AlbUginea - Thiok, dense, blnlsh-white, fibrous membrane, oovered exter- 
nally bj the tnnioa Taginalis propria except along the points of attaoh« 
mentof the epididymis & ras deferens, and refieoted into the interior of 
the testicle along its posterior or npper border in the shape of an inoom« 
pleto vertioal septnm, the mediastinum testii or Corpus Highmorianum. 
This latter body supports the yessels & nerves and the excretory dnots of 
the testicle in their passage to or from the gland, and giYes off numerous 
trabecul89, which radiate towards the whole extent of the inner surface of 
the tunica albUginea, and inolose the numopoos pyramidal spaces con- 
taining the lobules of the gland sabstanoe. 

Tn&ioa Vasoulosa or Pia Mater Testis - Consists of a plexus of biood-Tosseis 

held together by delicate areolar tissue, and formed by the subdiyision of 
the superficial set of bra. of the spermatic artery. Branches giren off by this 
plexus, penetrate into the substance of the gland, supported by the trabecul». 

PROPER SUBSTANCE or I^ARENCHTMA — Consists of numerous pyramidal 
lobules contained in the pyramidal spaces bounded by the trabeculso, and pre- 
senting a base directed towards the surftk^e of the testicle and an apex directed 
towards the mediastinum. Of these lobolee the central ones are the largest. 
The degree to which the lobules are isolated by the trabeculso is somewhat vari- 
able, hence the different estimates of their number, 250 (Berres), 400 (Erause). 

£a<A lobule consists of from one to three or more tubuli seniiniferi^ the number 
& the length of which tubuli has also been yariously estimated,- 800, sixteen feet 
in length (Monro), 840, two feet h a quarter in length (Lanth). - The diameter of 
the tubuli is from ^^ to -^^ of an inch. They consist from without inwards of a 
delicate fibro-areolar coat, a basement membrane, and sometimes a layer of 
granular nucleated epithelium. The epithelium is absent, however, when the 
gland is particularly aotire i the tubuli are then filled with cells of different sizes 
without any regular arangement. 

The tuiuti semim/eri commence towards the surface of the testicle, eometimes V 
by free coeoal or blind extremities, but more commonly by anastomatic loops. Tbey ^ 
are exceedingly oonvoluted in the peripheral part of the gland ; their, oonvolations 
are of two orders, yiz., a fine 4» regular undalation giving a granular appear- 
ance to the whole of their mass, and a more complicated folding of the^undulating 
tube. Towards the apices of the lobules they become straighter, and tfey coalesce 
into from twenty to thirty straight tubes the vasa recta, which are from ^^ to ^ 
of an inch in diameter. 

The vasa recta enter the mediastinum, and passing upwards & backwards, 
they form within that body a network of anastomosing tubules, the rete testis 
or rete vasculosum testis, 

Th£ rete testis is continued superiorly into from twelve to fifteen or twenty 
tfosa efferetttia 

The vasa efferenHa perforate the tunica albuginea at the upper & back part 
of the testicle. In their extra-testicular course, which is about 6 or 8 inches 
loug, they are at first straight h relatively wide, but they soon become convoluted 
& slightly narrowed, and form a series of oonical masses, the coni vasculosis which 
latter constitute together the globm major of the epididymis. They are lined 
with ciliated epithelium. 

The excretory ducts of tha testicle open finally into the commencement of 
the canal of the epididymis at apparently narrow intervals, which intervals 
however, are seen, when the canal of the epididymis is unravelled, to measure from 

two to three inches in length. 

STRUCTURE of the EPIDIDYMIS — The epididymis consists ofa single tube about 

twenty feet long, by which the tubuli seminiferi open into the vas deferens. It 
is at ftmt very thin & exceedingly convoluted, and of a diameter of about ^^ of an 
inch. It diminishes a little in size for a short distance, but it soon increases con- 
siderably, the thickness of its walls increasing also, and its course becoming less 
tortuous. A little fine areolar tissue binds its Convolutions together, thicker septa 
being interposed between the larger masses of ooils termed lobes^ which latter are 
mostly transverse in direoUon. The epithelium of the canal of the epididymis is 
ciliated (Becker, Koiliker). - The Yas aberrans of Haller (Vide spermatic cord) ia 
wnMlly coDiMoted either irith the omuU of tho epididymis or with the oommence- 

mtnt of ihe YM deferent. 
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THE VAS DEFERENS, VESICULiE SEMINAXiES, & EJA- 

CULATORY DUCTS. 




VAS DEFERENS 

Aioeadi on inner tide of epididymii ftlong lower three-fonrthe of poBterior YMwder of tofr 

tiole,- to whicH it is attached by firm areolar timft 
Along back of apermatio oord to external abdominal ring ; 
Throngh external abdominal ring, inguinal oanal St internal abdominal ring; 
Downwards, backwards, inwards to base of bladder, passing on outer side of epigaatrifi i 

obliterated hypogastric arteries and then on inner side of nret«r; 
Forwards St inwards between bladder & rectum, along inner side of vesicnla Beminslu 

becoming enlarged St saocnlatcd; 
Harrows to a point, and joins opposite base of prostate with dnct of corresponding res- 

cnla seminalis, to form the common seminal or ejacnlatory dnci 

Itf oanal is very smalL Its walls are very thick St dense, and consist from withoit 

inwards of a cellular coat, of a mnscolar coat presenting two longitudinal layen k 

an intermediate circular layer of fibres, and of a mucous coat oorered with colxa^ 

nar non-ciliated epitheUas. 
The Tas aberrans of Haller communicates with the oanal of the epididysifl 

or with the commencement of the Tas deferesfc 

VESICUL^ SEMINALES 

Two lobulated membranous pouches about 2^ inches long obliquely dispoted betwssi 

base of bladder & second part of rectum, and presentisi'. 
Post. Divorging Extremities - Enlarged, and reach as far back as- ter- 
mination of nreten. 
Ant. Ck)2Xyergixig Extremities - Pointed ; join at base of prostate with termis* 
' ation of the corresponding yas deferens to form the common seminal er 

ejaculatory dsst 
Upper Surface - Ii^ contaot with base of bladder. 

Under Surface - Bests upon second part of rectum, from whioh it is ee^ 

rated by a process of the reoto*vesical layer of the pelTic &ser.%^ 

They have the enlarged St sacculated vasa deferentia to their inner side, smd bouz^^ 

laterally a triangular portion of the base of the bladder whioh oorrespo^s 

to trigonnm Tesics 
Baoh Toeicula seminalis consists of a tube from four to six Inches long, and of about th» 
diameter of a crow quill. This tube is irregularly coiled upon iteell^ asi 
giyes off numerous coBcal diyerticula, whioh, as well as the coilfl ci t&e 
iube^ are bound together by firm areolar tissue. Its walls are thin, asd 
Qonsist of fibrous, musoular St mucous ooats, the epithelium of the Un^ 

being equas^r^ 

EJACULATORY DUCTS 

Two small canals about { of an inch in length formed by the junction oppoiite Htm baie 
of the prostate of the yas deferens with the duct of the yesioula wnuiA-is: 

They pass forwards St inwards through the substance of the prostate along the fiie s^ 
the yerumontannm, and terminate by a slit.like opening upon or within the sasc^ 

gins of the yesioula prostatioa or manm foaims» 

Their waUi are thin« and oonsitt of » delicate fibrous ooat St of aviovlar Sk mi 
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THE PROSTATE GLAND 

Is a pale firm glandalar stmotiire of abont the aixe A shape of a horfle-ohesiint, sitaaied beneath 
the trigonam yesics and aronnd the neck of the bladder A oommenoement of the urethra; 
below and behind the symphysiB pabis & the pnbo-proBtatic ligaments or anterior tmalig^ 
ments of the bladder; above & in front of the second part of the reotam and the-point of 
deoossation of those anterior or inner fibres of the levator ani which form the levator 
prostatsD ; between the two lateral halves of the posterior or ascending layer of the deep 
perinssal fascia or triangular ligament, and between the two lateral halves of the ascending 
portion of the recto- vesical layer of the pelvic fascia. 

It measures normally from H to 1} inches in its antero-posterior diameter, IJ inches in its 
greatest transverse diameter (Sir H. Thompson), ani abont f of an inch in depth; these 
measurements undergo, however, great variations in old persons, who are fireqnently the 
subjects of enlarged prostate. 

fit consists of two lateral lobes separated behind by a deep notch, and of a third or middle lobe 
which is normally but a small ronnded or triangular mass fitted in between the two lateral 
lobes in the nnder part of the organ, and lying between the ejacniatory ducts immediately 
beneath the neck of the bladder. The degree of development of this middle lobe, is 
however, very variable, it being often much enlarged in advanced lifej and then pro- 
jecting into the neck of the bladder so as to impede the passage of orkkeb 

Ot presents for examination : 

BASE — Directed backwards A upwards towards the trigonmn yesieB ft the neck of the 
bladder, and notched posteriorly. 

APEjX — Passes downwards & forwards between the posterior or anefrnding layers of the 
deep perinssal fascia or triangular ligament. 

UPPER SURFAOE — Covered by and connected to the pubo-prostatic ligaments or 
* ant. true ligaments of the bladder and the front part of the recto-vesical layer of the 

pelvic fascia. Is situated about } of an inch below A behind the symphysis pubis, and 
presents a slight longitudinal furrow. 

UNDER SURFAOE — Bests upon the lower part of the second portion of the rectum 
(just opposite the bend between the second & third portions), a process of the recto- 
vesical layer of the pelvic fascia being interposed between the two organs. Presents 
a slight depression, or sometimes two converging grooves which correspond to the 
ejaculatory ducts and which demarcate the central lobe. 

LATERAL SURFACES — Covered by the layers of fascia above mentioned, by those 

anterior or inner fibres of the levatores ani which go to form the levator prostatss, 

and by the reflections of the peritoneum from the bladder to the sides of the pelvis 

which reflections form the lateral false ligaments of the bladder. 

It is perforated by the urethra, which usually lies nearer its upper than its lower surface, and 

also by the ejaculatory ducts which pass forwards & inwards through the lower part of the 

gland along the side of the verumontanum, and terminate by a slit-like opening upon or 

within the margins of the vesicula prostatioa or sinus pooularis. 

STRUCTURE — structurally the prostate presents t 

Fibrous Capsule — Distinct from the fibrous investment derived from the two 
halves of the posterior or ascending layer of the deep perinieal fascia & from 
the recto-vesical layer of the pelvic fascia, and separated from these by prosta- 
tic plexus of veins. It sends off fibrous prolongations into the interior of the gland. 

OlaZldular Subtance — Consists of follicular pouches which are grouped 
around, and open into, numerous elongated canals, by the junction of which 
from twelve to twenty excretory ducts are formed ; these open into the prostatic 
sinus on the fioor of the prostatic portion of the urethra- 

Muscular Fibres — Are abundant in the fibrous capsule. The urethra is surroun- 
ded, as it passes through the prostate, by a thick layer of circular fibres con- 
tinuous behind with the fibres of the spluncter Tesicss, and in front with those 
of the membranous portion of the urethra. 

Vessels ic Nerves — Akteries are derived firom the internal pudic, vesical & middle 
hsdmorrhoidal. Veins form an important plexus around sides & base of prostate : 
they receive in front the dorsal vein of the penis, aud open bahind into internal 
iliac vein. Lymphatics ramify ini the outer sorfiftoe of iha oapsale. Nwtm are 
deriyed from hypogastrio plexus. 



.* 
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COVEBINGS of the TESTICLE 



Are the I- 

Ctorotnm - GonsMi oC two lajeni 

lNTioTnr]DiT - Thin A brownish) preeenti a few eeheoeeos folUeles ft thinlj Mmitend 
oripp hairs, and is dirided into two lateral halret hy a median raph^ whlck 
raph6 is oontinned forwards on mder snrftuM of penis and baeWruds almur 
niddle line of perlnnnm to anns. Is closely applied to the testes and is oom. 
gated transrerselj when the dartos is oontraoted, that is to say, nsnally in tlie 
jontg ft robnat, and in all nuder the inflnence of oold, and is elongated I 
flaodd when the dartos is relazed^ that is to say, nsnally in the debilitated 1 

aged, and in all nnder the inflnenoe of wannt' 

Daitos - Is a thick stratnm of loose reddish tissne, a modification of the enperfidAi 
fascia of the surrounding regions, consisting of areolar tissne with iinmen>&> 
superadded muscular fibres and without any fht j it sends inwards betwees 
the two testicles a septum, the upturn scroti^ which diTides its oarity into twa * 
It is oontraotile, but its oontraotluty is slow in its action, and especially excite 

\xj oold, not by electricttf. 

Interoolmnnar ar External Spennatio Fasoia - ^in oeiiuiar layer derired froa 

the margins of the external abdominal ring during the descent of the testts, asd 
oontinnoas aboTe with the intercolumnar fibres, which bound that ring . enperiorir 

Oremasterlc Fascia - Consists of the scattered bundles of fibres of the oremaster ft interasi 

oblique muscles united by a little areolar ti»R. 

Fascia Propria - Belatively thick layer, the continuation of the Infnndibuliftnm process c^ 
the fascia transrersalis, which layer sujgports both the oremasterio fkaoia ft tbf 

tunica yaginalis reflen. 

Ttmica Vaginalis * Ib derived from the peritoneum, of which it Is at first a oontinnatioa, 
but from which it is subsequently out off by the closure of that part of the poritooesl 
pouch, which extends from the internal abdominal ring to a short distance iW>m tto 

testicle. -> Is diTided into : 

YisoEBAL PosTioK OS TuNiCA Yaoinaiis Fkopkia - Surrounds the testicle, and oorvn 

both the upper or outer surface of the epididymis and also the under sarfaoe crf 

its central part or body, penetrating, along its outer border, between it ft tbe 

testicle, and thus formiug the digUa/fissM^ 

Pasistal FomTiOir, ob TomoA YAeiirALn BsniZA - Is refieoted firom the posterior bor^ 

der of the testicle upon the inner surface of the fasoia propria, extendiur, 

howerer, a short dislanoe np the oord upon its anterior ft inner aqnete. 
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THE SPERMATIC COBD 



Conalfltfl oftheportioaof the vms deferens which extends from the testiole to the jntemal ab- 
dominal ring, and of the accompanying arteries^ ▼eins, lymphatics, & nenres and contains 
the yas aberrans A the organ of Oiraldes. These stmctares are bonnd together by 

delicate areolar tissne, and are inyested from within outwards by t 
Tunica vagina/is, below; 
Fascia propria^ along the whole 
Cramasterie fascia^ along nearly the whole of the coarse of the oord; 

Intercolumnar fascia f darios & skin of the scrotum^ below the external abdominal 

ring. 

Vas deferens - !-»•« »t the back. 

Arteries '- -^^^ the spermatic^ the artny of the vas deferens from the superior yesioal, and the 

cremasteric branch of the epigastric. 
Veins - Are the spermatic veins, which pass np in front of the vas deferens, forming the 
pampiniform plexus^ and then nnite in a ringle tmnk, which accompanies the abdomi- 
nal portion of the spermatic artery and terminates in the left renal veuiy on the left 

side, in the inferior vena cava, on the right. 
Lymphatics -Terminate in the lumbar glands. 

Nerves - Are the ilio^inguinalf the genital branch of the genito-crural^ frequently a branch of 
the iIio.hypogastric, and the spermatic plexus of the sympathetic, which latter is derived 

from the renal, aortic & hyi>ogastric plexoses. 
▼as Aberrans (Haller) -a narrow tortnons tnbe from 1} to 14 inches long, connected 
with the commencement of the vas deferens or with the lower part of the canal of 
the epididymis, and pasmng upwards for 1 or 2 inches among the other vessels ot 
the spermatic cord. It ends in a blind extremity, and is sometimes unconnected 
with the seminal ducts. It was probably connected in the foetus with the Wolffian 

body. 

Organ of Giraldes - a ooUeotion of minute convoluted tubules, probably a remnant ol 

the Woli&an body, found in the lower ft front part of the cord close to the head of 

the epididymiik 
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THE SI7PRA.BENAL CAPSULES. 

Small yellow or brownish orefloeniio flaiiened bodies, weigbing from one to two draohma aaoh, whioh 

upper & front part of kidney. - The right one is nearly triangalar, lleaalitUe lower, andia aomewhAi 
smaller; the left one is more semilanar, lies a little higher, and is somewhat larger. Thsj present : - 



Anterior Surfaoe - Ooyered on right side by right lobe of liver, on left side bj tail of 
pancreas & spleen. Presents asmallfissnre, thehilam,from whioh thesnprarenalTainemergeaL 

Posterior Surface - Bests upon oms of diaphragm opposite 10th dorsal Tertebra. 

Lower Border or Base - Thick, conoave, rests upon upper & front part of kidney. 

Upper Border - Thio, oonyex, directed npwards & inwards. In relation internally miik 
Cpreat splanohnio nerres ft semilunar ganglia; and also with the aorta^ on the left side, 

and with the inferior yena oava^ on the rig:bt sule. 



STBUOTURE. 



Three opinions are still held t - (1) The soprarenal oapsnles are yasonlar or dnotl«i 
glands; (2) tiieyform part of the sympathetic system ; (8) their cortical snbataaoe oonsti. 
tntes a dactless gland, while their medullary substance is an appendix to ;the nerrou 
system. The latter opinion is that of KoUiker. - They present for eyamfnatjoii s — 

FiBBOUS Capsulb. - Thin, and easily torn ; sends numerous prooesses inwards. Iti 
deeper strata appear particularly rich in connective tissue oorpnaoles^ bet 
deficient in elastic fibres. 

OoRTiCAL SuBBTAKcx. - Firm, striated, of a deep yellow colour, separated from tlie 
medullary substance by a layer of loose cellular tissue ; forms the greater put 
of the organ. It may be dirided into one principal or relatiTely wide ft batm- 
mediate layer or lone, the zona fasciculata^ and two narrower or secondary xoii«% 
one external, the tana ^tnerulosa^ one internal, the tana reticularis (J. Amolii). 
The principal or wide ft intermediate lone, or goma fasciaUaia^ oonsisti d 
column-like groups of cells arranged perpendicularly to the surhkoe, and snpportad 
by a relatively sbrong fibrous stroma. The groups of cells are about ^^ of u 
inch in diameter. The cells of which they are formed vary from ^^J^ to -^its ^ 
an inch. They are polyhedral or many-sided through mutual preaaure, fio&r 
g^ranular, and scarcely stained by solutions of yellow chromate of potash ; tbif 
contain a clear round nucleus, and frequently a few yellowish oil-globnlea. 

The columnar arrangement is wanting in the outer ft inner sones. In botk, 
the groups of cells are more rounded, and the stroma more equally distriboted. 
In the outer lone (tona glomerulosa) are found oval spaces, of which it is diffirsls 
to say whether they communicate with the extremity of the colamna or dcc 
The inner lone (uona reticularis) in the darkest part of the cortical substance. 

HxDULLART SuBSTAVCB - Absent from the edges ft from the thin upper part of the 
adult organ ; probably eyerywhere present in the early condition. Much dsrkac 
than the cortical substance : frequently of that brownish black hne which ^'n 
rise to the name of ** atrabiliary capsules" formerly giren to these orgsna.* Abo 
much softer : sometimes quite pulpy, and so easily lacerated that, hj aomeaafr' 
tomiste, a central cavity was described in the interior. Oonsisto of groape of ceti 
supported by a delicate stroma, the main pointe of interest in reepeoi of wfaics 
cells are the distinctions between them ft the cells of the cortical sabatanoe, aad 
their supposed connexion with nerve-fibres i They are coarsely gpranular k 
destitute of oil globules, and they are stained deeply by solutions of ydlcv 
chromate of potash. Some of them are branched, and their prooessea are saii 
by Lushka to be continued into nerre-fibres. Hence they would be nerre. 
cells (Leydig, Lushka). This \a denied,howeTer, by other anatomists^ who admit 
ueveHheless that sotne of the cellfl of the medullary substance are gaoglii»> 
cells placed in the course of nerve-fibres. The opinion of Kollikor is given abora. 

Arteries - Are the suprarenal brs. of the abdominal aorta, renal, ft inferior phresie. 
Entering from the surface generallv, they first pass up between the odlumascf 
the cortical substance, enclosing eacm column in fine elongated capillary meshBL 
A network of more rounded mee^es pervades the medulla^ substance. 

Veins - Converge from the centre of the organ towards the hilum on the anterior 
surface, which they generally leave as one trunk. They open on the right m^ 
into the inferior vena cava, on the left side into the left renal. 

Lymphatics - Are but imperfectly known. They may be divided into snperficial k 
deep. They open into the lumbar glands. 

Nerves - Are exceedingly numerous, and are derived from the aolar ft reasl 
plexuses, and, according to Bergmann, from the phrenic ft the pnenmogastrv 
nerves. They enter mainly towards the inner border ft the base. - They psi* 
up between the columns of the cortical substenoe, whioh they do not appear td 
supply. The^ then spread out in the aona reticularis and enter the medulUiT 
substenoe, where they form a complicated network. They oonaiat mainlj ^ 
medullated fibres. Numerous small ganglia are formed upon them, bo^ oatsde 
ft within the organ* 
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THE FEMALE GENITO-URINARY ORGANS. 
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THE M^T^^riwr^ - 



BndlmsiitMy in the iiial«^ niAll ia the fomale btlbn pnbMfyi iaenMM In §imm dviaf 

pngBAa^ s *Asr daVfwj. -PreMotii 



POSTERIOR SURFACE, or BASE — Bomewh** ooneaTet ■•m^Ij «lwniUr, W 
■Uffhtly •longatod flroni Mow upwrnrds ft ontwardi. BmUi vpoii peetoralis m«}ar 
ft A«oia ooToring it^ and eifeendt from 8rd rib to ibo Hth or 7ihp md from side of 

■tommn to ETiTlfc 

ANTERIOR SURFACE — PrewBtB, a liUle below Ita niddlab the nipple flmrraaided bf 

ibe areola 

Nipple - Pjlindrioftl or eonioal f pietente at its apez the opeoinga of the laotiteMi 
dnots. ItB rarfaoe ia of a pink or browniah hne, wrinkled, prorided witk 
papilln, and, near ita base, with aome Mbaoeons glanda. It ia enaoeptHdfl 
of a tort of ereotion due mainly to the oontraotion of its mwenlar flbna 

Areola - Boij in the Tirgini larger ft darker in ooloor after the noond month of 
pregnaaoy ft during laotation (when its oebaoeona glanda enlai«e eonaiderw 

ably), and also oomewhat ao dming the remainder of fifti 

STRUCTURE of fhe MAlinWA ^ Preeentat 

Mammaxy Oland - Oomponnd oonglomerate gland, pale^ Urm, of lavM ibape ai, 
bnt omaller than, the breaat taken aa a whole* Baoh of ita aevenl k>boi 
oonaiBta of lobnlea, themaelrea made np of aoini ft of amall e aj o i e Cmj 
dnota, the latter nniting to form larger onea. The large ezoretovy dnct% 
ittMi hcttferi or galaetophori^ ftom fifteen to twenty in nnmber, cob- 
Terge towards the areola, beneath whioh they form dilatationa or ampoDfl^ 
whioh aerre as reaerroira for the milk. At the base of the nipple they beeono 
oontraoted, and thej then pnme a atralght oonrae to ita apex, where thoy 
end by aeparate apertnrea oonaideraUy narrower than the dnota tlma- 
aelrea. - The nipple oontaina nnmerona blood-Teaaela intermixed with ptaia 

mnaonlar fibrea 

Fibro- Areolar Tissue - Forma a firm oapanle to the gland ft aapta be l w uui ita 
Jobes, and enrronnds the organ, except beneath the areola ft nippk^ 
with a thick atratnm of adipoie tisane, whioh greatly ino r e a ee a ita sma 



Vessels ft Nerves - AaTBarn. From the thorado branches of the axillary, tbo 
interoostals, ft the internal mammary. -> YBim. Form an anaatcmnllo 
olrole ronnd the base of the nipple, from whioh oirole lafge bnumhes 
radiate towards the oironmference of the gland, and end In the axillary ft 
internal mammary reins. - LncVBATica. Opmi into the glanda stag 
lower border of peotoralia major. - NiBTia. From anterior ft lateral 

oCthe ~ 
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THE VULVA. 



Oomprifes all the eziernal genitalf of the fomalOi Le. i - 

Mons Veneris - Bounded eminenoe in front of piibet| formed by a oolleetlon of adlpoie 

- tisine, and ooYered with hair after pnbertj. 
Labia Majora * 1^0 prominent foldSy thfpkest in firont« formed externally of integnment, 
interaally of mnooni membrane, and oontafniug a large quantity of areolar ft 
dartoio tissnesi whioh folds are joined together at the mone VeneriBi where they 
form the anterior commissure^ and aleo in front of the perin»nm proper, where they 
form the^ji^mr commissure and bound posteriorly the fossa navicularis^ whioh latter 

fossa is boonded anteriorly by i\k^fmrcheae. 

Labia Minora or Nymphso - ^wo small folds of mnoons membrane, narrow inferiorly, 

where they become lost on inner snrfaoe of foregoing, broad superiorly, where, 

diriding, they embraoe, and form the prepuce of, the 

Clitoris - A diminntiye penia in appearanoe ft stmotnre, presenting omra, body, glans, 

prepnoe, suspensory ligament^ ft musoles analogous to those of the male, but no 

urethra, the female urethra being imbedded in the anterior wall of the vagina, 

and its 
Meatns XJrinarxns - Lying somewhat prominently about an inoh below olitoris, at lower 

part of ▼estibule. 
Vestibule - A. tnang^ilar depression bounded laterally by the nymphm and inferiorly by the 

Aperture of the Vagina - Whioh latter is surrounded by the sphinoter Taginm musole, 

and is partly olosed in the rirgin by the 

Hymen - ^ fold of mnoons membrane nsnally remilnnar with free oonoavo border turned 

upwards towards pubess sometimes absent { sometimes dereloped into a septum, 

complete, or with small central, or numerous cribriform apertures } replaced after 

sexual connection by the caruncuia myrtiformes^ small irreg^ilar eminences due to the 

cicatrisation of the ruptured hymen* 
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BLADDER, UBETHBA, BECTUM. 



BL ADDSiR — !■ normally smaller than in tbe raale^ thoagh •oraetimoa larger throogli dU- 
tenUon, and is very broad from side to side. Its posterior snrfaoe oomes in 
oontaot with the aterusi and its base rests upon the ragina A the lower pari of 

the cerrlz ateri. Its other relations are the same as in tho male. 

URETHRA — Is about an inoh & a half long and Tory dilatable. It passes downwards & 

forwards in the anterior wall of the Tagina, being slightly onnred with con- 

oayity npwards. It perforates the triangalar ligament as in the male, and ii 

surrounded by the compressor urethras mnsole. - In stmotnre it presents from 

without inwards: - 

/. Muscular coat - Oonsiats of a thick layer of cironlar fibres oontinnons with 

those of bladder. 

2. Thin layer of erectile tissue. 

3, Mucous membrane - Oovered with squamous epithelium^ except near tbe 
bladder, where the epithelium is spheroidal, and thrown into numerous longi- 
tudinal folds, of which one, situated on the floor of the oanal, more or les 

resembles the yerumontanum of the malew 

RXiCTUM — I> less ouryed and more oapaoious. The first h third portions are similar to 
what they are in the male. The second portion is adherent inferiorly to the 
posterior wall of the vagina, and superiorly is less completely inyested by peritoneua. 
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THE VAGINA 



Onires downwards ft forwards^ foUowing at first axis of peMo oayitj, tben azlf of Iti outlet. « 
Fonr inohes lonff along anterior wall, fire or six along posterior wall, wbioh latter is 
attached to oerviz nteri higher np than the anterior. Dieted ab its nterine extremity, 

oonstrioted at ralYa. 

Its anterior waff snpports nrethra A base of bladder* 

li» posterior wall is oorered in its upper fourth by peritoneum of reoto-yaginal ponoh, and, 

rests in its lower three^fonrths npon anterior wall of reotnm* 
Its tides give attachment superiorly to broad ligaments, inferiorly to levatores ani & reoto- 

resioal layer of peMo fasoia. 

STRUCTURE — Three ooats, from withont inwards t * 

Mnsonlar -* Consists of external longitudinal ft deep oironlar fibres, partly oon* 
tinaoas superiorly with snperfioial fibres of ntems, partly attached to reoto- 

Tesioal layer of pelTic fasoia. 

Erectile - Host developed inferiorly. 

Mucous - OoTored with sqnaraons epithelinm; elerated into two prominent 
ridges, one in front, one behind, the columns of the vagina, which are most 
prominent inferiorly, and from whioh smaller transverse ridges pass oatwards 

on either side. 

BULBUS VESTIBULI, ft GLANDS OF BARTHOLIN. 

The former are two oblong m asses of erectile tissue corresponding to the two 
halves of the bulb in the male; they are about an inch long, rounded 
below and behind, where they lie on either side of the opening of the vagina, 
narrow above & in front, where they are connected to the crura clitoridis & to 
the rami of the pubes. - Jnst in front of each is another smaller mass of erectile 
tissue, continuous both with the bulbus vestibuli & with the clitoris, and re« 
garded os corresponding to the part of the male corpus spongiosum, whioh 
lies in front of the bulb i it is termed ih»pars intermedia (Kobelt). 

The glands of Bartholin lie on either side of the opening of the vagina behind 
the posterior extremity of the foregoing; they are oblong, of a reddish 
oolour, and of the sise r^f a small bean ; their ducts open on the inner side of 
the nymphsB externally to the hymen. They oorrespond to Oowper's glands 

intkemal«s 
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THE UTEBUS. 



Tmr»Bhmp9d ft flattened from before baokwftrde. 

Liei between bladder & rectum, projects inferiorlj into upper end of Tagina^ and b re- 
tained in pceition by its broad i round ligaments. Presents : - 

TnXldUB - broad & ronnded, directed upwards ft forwards, ooYered with peritoneam ; lies 

a little below leyel of brim of pelTia 
Body - Narrows gradually from fundus to neck, and presents : 

AMTsaiOE SuRVACB - Flattened^ ooYered by peritoneum in its upper three-fonrths, 

adherent to bladder in its lower fourth. 
PosTXKiOB SuBTACB - ConYeZ| entirely coTered by peritoneum, and separated from 

rectum by oonTolutions of small intestine. 

Latbbal liLuteiMS - Bounded from before backwards, ooncare firom aboTe dowQ> 

wurds. Give attachment superiorly to the Fallopian tube, and below that tube, 

to the round ligament in Trbnt, ft the ligament of the orary behind. 

CerviZi or N6ek ** Oonstrioted. Gires attaobaient to upper end of Tagina, whioh oansl 

extends a greater distance upwards behind than in front. 
Va^iUftl Sxtrexnity - Free. Presents the os uteri bounded by a thick anterior, and a Ion? 

ft narrow posterior lip 
CftTity - Very small in comparison with sise of organ, and flattened from before backward! ; 
triangular in body, fusiform in neok, the two parts of the cavity being separated 
by a constriction, the os internum^ somewhat narrower than the strccternPHtfi.- 
llie carity of the body is prolonged at each superior angle into an infnndibuli- 
form process, at the apex of which is the minute opening of the Fallopian tube. 
The cavity of the cervix presents on each wall a prominent median rmph^, da 
stents from which small oblique rags, the branches of the arbor pt'Ue, prooeed up- 
wards ft outwards. The so-called ovtUto Nabothi, closed ft distended folUdles a& 
one time mistaken for ova» are frequently aeon among the above rags. 

UGAIUBNTS OF THE TTTEBUS ^ Bight in number of whioh aiz, the anterior, poststw 

lor, ft transverse^ are formed by the peritoneoau 

Bouin> LiOAMBins - Y. next Tablet but one. 

Axtbrioe LioAMxins - The margins of the utero-vesioal ponoh of the pariionewa. 
PosTEBioE LiOAM xKTs - The murgius of recto* vesical pouch. 

TaAM8VEBSEorBBOADLiOTB.-Formed by the peritoneum extending from side of atsfes 
to aide of pelvis | their free margin oontaijui from before baokwarda the roend 

ligMnaiit^ Fallopian tabe^ ft ovaiy. 
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STRUCTURE of the UTERUS, 



PrMOBto three ooato, tenmi, uiuoiilary mnoons, and yeeieli A nerrei. 

SEROUS COAT — Ooyen fandii8« posterior sarfaoe^ ft upper ihree-foorthi of the anterior. 

MUSCULAR COAT — The ohief balk of the organ, thiokest opposite middle of body ft firndns, 
thinnest opposite Fallopian tnbes ; dense, firm, ft greyish in the nnimyregnated state, 
softer, ft more highly ooloared daring gestation. Consists of plain masoalar fibres 
abnndantly intermixed, espeoially near the sorfaoe, with fibro-areolar tissae, and dis« 

posed in three layers as follows t 

OntOT Layer *- Thin stratum of transrerse fibres, whiohi on both sarfaoes of the organ^ 
oonrerge towards its superior angles, and are from thenoe prolonged apon 
the roond ligament^ the Fallopian tabe, ft the ligament of the orary, and into 

the broad ft posterior ligaments of ateras. 

MiddlO Layer - Thiok Irregnlar stratum of fibres crossing eaoh other in all direotions. 

Inner Layer - Forms oomplete olronlar rings round the two inAindibuliform prolonga- 
tions of the oarity of the uterus towards the Fallopian tubes, rings indirid* 
ually incomplete, but completed by those of the opposite side, round the body 

of the organ, and finally a transverse band round the oerYix. 

MUCOUS COAT — Thin, smooth, firmly adherent, coTered with columnar ciliated epithe« 
Hum, except in lower part of oeryiz near os externum, where the epithelium becomes 
iquamoQS) presents numerous follicles, which, in the body of the organ, are long 
tubular glands arranged perpendicularly to the surface, and of which, among the 
mgss of the oerrix, a few aro frequently seen to be dosed ft distended by their own 

secretion, forming the so-called ovula Nabothu 

▼B8SKLS ft NERVES — Ahtsbiss. Are the uterine, ft twigs from the oyarisu} they 
anastomose frequently, and are very tortuous in their course. - Yeims. Accompany 
the arteries, and are Tory large, espeoially in pre(gnancy, when, in the substance of 
the uterus, they are transformed into real sinuses. - Ltmpuatics. Those of the cervix 
open into the saoral ft internal iliac glands; those of the fundus open into the lumbar 
glands. - NxaYXS, From the inferior hypogastrio ft OYarian plexuses, and from tho 

8rd ft 4th sacraU 



852 



VARIATIONS of the UTERUS AOOORDING to 



Agfi " Xn tbe inrant the neok is larger tban the body, and the organ Uee abora ilia brim of 
the pelvis. At pnberty tbe nterns is pTriform in shape ; it has descended into the 
pelvis, and the arbor Titai is well marked. In old acre, the nterns beoomos pale, dense, 
ft atrophied; the body ft the oerviz beoome less distinct; both the os intemnm ft ths 
OS extemnm diminish in sise and sometimee dose; the labia of the oe eztemsn 

almost entirelj disappear. 

MoXlBtniatiOXI - A.t each period, especially when menstmation is first established, ths 
nterns becomes enlarged, ft more Tasonlar; the os eztemnm, more rounded, ft iti 
labia tnrgid ft swollen ; the mnoons membrane of the cavity, thicker, softer ft darker 

in ooloor. 

Pregna&oy ' Daring pregnancy the mnoons membrane of the ntex^ls becomes thick, soft, 
ft vasonlar, and is soon differentiated into deddna reflezs, deddna serotina, ft de- 
oidna vera. The mnscnlar stmctnre increases both by new fbrmation and by the 
hypertrophy of its pre-existing elements nntil abont the sixth month, the weight <^ 
the nterns increasing from abont an ounce to from 1( to 8 lbs.; the subsequent ea- 
largement of the nterns is due to distention. In shape the body becomes more 
rounded and more directly continuous with the cervix, and towards the oloae of g»> 
tation the cervix itself becomes distended, and its cavity becomes continuous with 
that of the body. While thus increasing in bulk, the uterus makes its way betweea 
the layers of its broad ligaments, and, after first sinking somewhat within the 
cavity of the pelvis, it subsequently rises into the hypogastric region ft into the 

lower part of the umbiltcai. 

PaftaritiO& - Brings about the partial return to the virgin state. The weight of the 

uterus usually remains, however, from two to three ounces; its cavity, larger; its 

OB externum, wider and more transverse with its margins puckered ft fierarei. 
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THE APPENDAGES of the UTEBUS 



Are tlie round Ifframent, tho Fallopian tube, and the ovary ft its ligament, which lie, fn the 
abore-mentiooed order from before baokwardfi, in tho broad h'gammit of the nterns, 
the Fallopian tnbe ocoupviag the free marf^in of that ligament. B awoen the ovary 

& the Fallopian tnbe is also the organ of Bosenm&ller» 

Bound Iii^aznoilt *- Commonoes at superior angle of nterai, pUKsea outwards & forwards 

between folds of broad ligament below ft in front of Fallopian tnbe, travorsea 
ingninal canal, and become? lost in corresponding labium major. It contains 
a few muscular fibres prolonged from the nterus, ft a few twigs from the 
ovarian arteries. In the fcetus a tabular process of peritoneum, the canal of 
Nuck, accompanies it in the inguinal canal ; bnt this process is generally 

obliterated in the adult. 

TftUopiftB. Tube, or Oviduct -* Oommences at superior angle of uterus b/ a very minute 

opening, the ostium internum^ and its canal remains very narrow along inner 
half of the tube. Passing oatwards in free margin of broad ligament, and 
then curving downwards ft backwards towards ovary, it gradually expands 
<nto a wide trumpot-shaped extremity (fimbriaUd extremity or morsus diaboli), 
surrounded by a series of fiinge*like processea, the fimbria^ one of which is 
attached to the outer end of the ovary; tho opening of which extremity, 
termed the ostium abdominale, is, however, somewhat contraoted, - In structuro 

it presents: 
Cesous Oo^t. 

Muscular Coat - Consists of external longitudinal ft internal circular fibres 

derived from the nterus. 

liucous Coat - Covered with columnar ciliated epithelium, and thrown into 

numerous longitudinal folds, which folds are thick ft broad in the outer 

ft wider part of the tube, and narrower ft broken up into delicate ar* 

boresoent proce&ses in the inner ft narrow part. This coat is continuous 

externally with the peritoneum. 

Ovary - Vide next Tablet. 

LlMamont of the Ovary - Bounded bundle of fibrous tissue ft mnsonlar fibres, the latter 

derived from the uterus, extending from superior angle of latter organ to 

inner extremity of ovary. 

Organ of Rosenmuller or Parovarium - a group of closed tubules lined with epi- 

^ thelinm , scattered ti ausvei soly in broad ligament of nterus between Fallopian 

tul e ft ovary, and connected together externally by a larger vertical tube, 
^bich descends for some distance along side of uterus. Is probably a rem* 

nant of the Wolffian body. 



A. 
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THE OVARY. 



Oraly flattened from abore downwards. Lies in posterior part of broad ligament, below A 
behind the Fallopian tube; and is attached internally to the ntems by the lijt&ment of th» 
orary, and externally to one of tbe flmbrisB of the morsns diaboli. It is whittah in ooloor, 

and its surface is smooth in the ohildf nneren it paokered in the adalu 



STRUCTURE of the OVARY — Presents 

S£ROnS COAT — InTesting the whole organ except its anterior attached mar^o, 

which forms the JkHum. 

FIBROUS COAT, or TUNICA ALBUGINEA — Firm, dense, enoloeing the 

STROMA '^ A reddish white vasonlar stmotnre, the fibres of which, althongh fomuog s 
felted tissne, radiate somewhat from the hilum towards the peripherj of ilio 

organ. Its peripheral or cortical portion oontsuns the 

Oraafian Vesicles, or Ovisacs * Abont 70,000 in nnmber, yarpng in site 
from ,\y to ^ of an inch in diameter ; from ten to twenty or thirty of them 
boing after pnberty enlarged to from i\r to ^ of an inch or more. Sac& 

reside presents: 

I. Exftmal JiBrO'Vascuiar coat* 

as JtUenud coat^ or evi^capsule. 

J. Layer of ntuhated cdls^ the numbrattd granttlosa* 

4* A transparent albuminotu fluids in which the OTOm is first rss- 
pended. - When the Graafian vesicle and its contained ovam are matarsi 
the cells of the membrana granulosa are heaped np at one point into a 
pyramidal eminence, the discus proHgerus^ in which the ovam is then focati. 
- The Graafian yesides enlarge one after the other, and approaroh the sst^ 
face of the ovaryi forming small projections beneath the peritonenm, and, 
at each menstrnal period, one of them bnrsts and projects its contentJ 
into the Fallopian tnbe. 

The avum^ when matnre, raries in size from ^^ to y)^ of an inck ia 
diameter. It consists externally of a thick colourless transparent enTeloipe« 
the vitdline membrane or zona pdludda^ internally to which is the ytik o? 
vifeiluSf composed of granules of various sises imt^odded in a more flaid s~b-> 
stance. In the yelk is the vesicuia germifiatha^ or germinal vesicie^ £m 
situated in the centre of the yelk, and then towards the periphery no^r 
the surface of tho ovary. Finally this germinal reside presents saper. 
ficially a minute spot, the macula germmativa or germinal spoi^ of from ^-^k- 
to f^W of an inch in diameter. 

The rupture of the G raafian vesicle and the subsequent process of repi». - 
of the surface of the ovary give rise to the corpus Intmm (Yide Phjsiolo^ ^ 



VESSELS & NERVES — Axtesies, The ovarian, anastomose with the nteriae, a?i i 
enter at the anterior or attached border of the organs - Ybixs. Follow tii* 
arteries, forming the pampiniform plexus, and open on the right aide into t- ■ 
iulerior cava, on tho left side into the left renal. - Lthphatics. Aooompanjr t^. 
blood-vessels, and open into the lumbar glands. * Keevb. From the orajrii 
plexus of the sympathetic, the Fallopian tn)^ also receiving a branch from oee 

the uterine 
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THE EYE. 
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THE EYE 



Is fonned of fnred coats or timios and three reiracting media or humonzf. 
The outer coat is formed hy the iolerotic and the cornea. 
IChe middle coat is formed by the choroid, behind, and, in the anterior part of the aye, by the ciluurffffih 

eeaaet and the writ, on the outer side of which two latter are the ligamentum peetinatum and the etkarg 

muMcU, 
The inner coat forms the retina, which presents a prolongation non-nervous in stmotme^ the eiUary 

portion of the retina, which latter extends as Ua forwards as the base of the iris. 

The refracting media or hnmonrs are : — 
The aqueoue humour ; 
The Isne and its oapeule, which are held in position by the snspensoiy ligament of the lens, or muila of 

Zinn. 
The vitreout body and its htfaUnd memhrane. 

The External Tunic of the Eye. 

The Sclerotic 

Is a strong fibrous membrane thicker behind than in front, which ooTers the posterior f of the ey«. 
Its outer turf ace is white and smooth. It gives attachment to the recti and ooliqui muscles, and is eoTend 
in front by the conjunctiva. 

Its inner turf ace is brownish. It is connected with the choroid by a very fine cellular membrane, the 
lamina fuses, and is marked by slight grooves for the passage of the ciliary vessels and nerves. In 
front, close to the cornea, it covers, and gives attachment to, the ciliary muscle, and presents a circuUr 
groove, which forms the outer wall of the sinus circularis iridis, or canal of Schlemm. 

BsAiiMf, where the optic nerve penetrates into the eye, «.«. about ^ of an inch to the inner side of the axis of 
the latter^ it becomes contmuous extemallv with the fibrous sheath of that nerve, and forms internally 
a thin cribriform lamella, the lamina cribrosa, which is perforated by small openings lor the 
of the nervous filaments and of the arteria centralis retime. 

In front it becomes continuous with the cornea by direct continuity of tissue, the latter memloiiie 
slightiy encroached upon by the sclerotic, especially -above and below. 
A few small blood-vessels permeate the fibrous structure c^ tiie sclerotic. 

nieOomea 

Constitutes the anterior sixth of the outer tunic of the eye, on the front of which U fomift a jBB^A 
hemisphezical projection belonging to a smaller sphere. 

it is nearly circular, being, however, anteriorly a littie wider in its transverse than in its Tertioal diameter- 

Its circumference joins the sclerotic by direct continuity of tissue, and is slightiy overlapped by the opaotr 
of the latter, especially above and below. Its posterior surface is, thereiore, rather more extensiTe thus 
the anterior, and is more ezactiy circular. 

Its degree of curvature varies in different individuals, and is greatest in youth. 

STBUCTURE OF THE CORNEA.— The cornea consists of a thick fibrous structore, iha ootXkMi pcopsTy 
covered in front and behind by an elastic lamina and an epithelial coating. 

Thb Cobnba Pbopeb — ^is formed of fibrous tissue continuous with that of the sclerotic, with idiidh it is 
structurally homologous, its fibres being, however, softer and less distinct. It is divided ia^o 
frequently communicating strata about sixty in number (Bowman), between which is loosd « 
homogeneous fluid material, which probably contributes to the tranroarency of the oonie»i. 
rressure renders the cornea opaque by derangmg the relative position of the strata, and modi^pB^ 
iheir relation to the fluid between them. 

Vb Antsbiob and Postebiob Elastic Laminji (Bowman) — are perfecUy transparent hoiiioge&e9s^ 
membranes, yezy thin and britUe. When they are torn they curl up with tneir attadiad auzikce 
iimermost. 

The posterior elastic lamina gives attachment towards the periphery of tiie cornea to tlie fLloaa r-* 
white fibrous and elastic tissue (Bowman), which form the ligamentum peetinatum, give 
to the ciliary muscle, and constitute the inner wall of the sinus circularis iridis or 
Schlemm. 

Tub Amtebiob EprmzLiAL Coattmo — ^is formed of two or three layers of transparent nucleated cells; 
potterior of a single layer of cells only. 

The blood-vessels of the cornea terminate in loops at its circumference. They are principallr ^2»^- 
rived from the vessels of the conjunctiva ; in man very- few are derived from the ciliary vesB^-.- 
through the sclerotic (KoUiker). — The nerves, from 20 to 90 in number, are deriTcdfroBi ilr* 
ciliary nerves, and pass into the cornea from tne sclerotic ; they at first retain their da^ c-.^.- 
line, out soon become transparent, ramify and form a net-work within ihe oomee 
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THE MIDDLE TUNIC of the^EYE 



Is fbflBid bt tha ehOfoid, bdiind, and, in tli« t&terlor part of i1i« eye, by the dlUiy ptoceeMI tod the Iril, on the otter tide 

f nf which two latter are the Ilgamenttun pectinatum and the oUlary mnccle 

The Choroid 

Ii a Tatcular and ptgmentarj membrane of a dark brown colonr, thicker behind than In front, Which liei between the 
Bderotic and the retina in the posterior flve-eiztha of the eye. It tnnsmiti the nenrea and a part of the Teaela, which 
enpply the anterior parts of the eye. 

tts v^iUt mrfaet it oocneeted with the sclerotle by a line eellolar web, the lamina fnsca. 

Its inner aiurf ace is smooth and lies in contact with the retina. 

IkMndj it is pierced by the optic nerve. 

It Is continnoQS in fnmi. opposite the fore-part of the sclerotic, with the ciliary piooeMea, the iris, the ciUa» mnMle, and 
the ligamentvm pectinatum. 

STBt7(7tT7BB.— The stroma of the choroid is formed of a network of fosl/orm cells and of anastomodng •tar-shaped pIcmenC 
cells (KoUiker), and may be dlTided into three layers as follows :— 

EzTiRHAL, OB Vkvoub Latcb, contains a rich network of reins, the vena Tortleosi^ which form Tarionsly disposed eoives, 
and eonverge towards fonr or five equidistant trunks, which latter issue from the eye-ball midway between the cornea 
and the entrance of the optic nenre. The larger branches of the short ciliary arteries pass forwards between the Tclns 
before they cunre downwards to Join the capillary layer. 

MiDDLi, on Capillary Latkr, or tunica Rayschiana, presents a very line capillary plexus, the meshes of which are 
smaller and more delicate near the optic nerve than in any other structure, but beeome larger in front, in which situation 
they are continuous with those of the cUlazy processes. 

Ihtkuial, on Piokkktart Latxe. consista of a single layer of remarkably regular hexagonal nucleated cells pbeed side 
by side, and so loaded with epithelium that their nucleus can scarcely be perceived. 

The hunlna fusca oontaini a few star-shaped pigment cells, and Is considered by K611iker to foan part of the choroid. 

The Olllary Processes 

Form, with the ciliary muscle, which lies on their outer side, a thickened anterior annular portion of the eecond coat of the 
eye continuous m front with the llgamentnm pectinatum and the iris, and marked on Its inner or po«terior surface by 
prominent converging plaita or folds, to which the above name is applied, which folds are intimately adherent both 
to the subjacent ciliary portion of the retina and suspensory ligament of the lens, the latter of which presents similar 
folds between which the dllary processes of the choroid are received. 

The dllazy processes consist of larm and small Irrc^pilar^ alternating folds, ntmibering altogether between slxliy and eighty, 
the number of the small folds being about one-third of that of the large ones. 

Saeh fold or process presents a rounded Inner extremity situated behind the peripheral portion of the Ixii, and an outer taper- 
ing prolongation which Is lost on the Inner surface of the choroid. 

The ciliary processes are similar In structure to the choroid, but less vascular. 

The Iris 

FMients a peripJUrol bonbf attached to the contiguous margins of the cornea and sclerotic by means of the Ugamentitti 
pectinatum and continuous with the dllary processes, the ciliary muscle, and the choroid. This border Is snrroimded of 
a TenouB canal, the sinus drcularls Iridls, or canal of Schlemm ; 

A% im/MT 9dQ9, which forms the boundary of the pupil : 

An anUricr fuWaee variously coloured in different individuals, and marked by wavy converging lines ; 

A poiUrior tur/aee covered with a layer of dark pigment, the uvea. 

STBUOTURE.— The Iris consists of a stroma of circular and radiating unstriped muscular and connective tisrae flbrea, scattered 
through which are a few ramified pigment cells, and on the poeterior surface of Which Is a thick layer of rounded pigment 
eells continuous wlUi the uigmentaiy covering of the ciliary procesees and choroid. It Is stIU undedded whether In 
the adult the posterior epttlielial layer of the cornea is prolonged over the anterior surface of the Iris as It is In childhood. 
The radiating fibres of the iris are continued Into the posterior elastic lamina of the cornea, forming festoon-like pro- 
cesses, which constitute the properly so called Ugamentimi pectinatum. The drcular and radiating mvwular fibres of the 
iris form what have been called reqwctively the sphincter and the dilator muscles. The arteries of the Iris are derived 
from the long and anterior dllary, and from the vessels of the dllary processes. Its nerves are derived from the dliaiy 
nerves, which break up in the elluuy muscle before entering the Iris. 

The Ugamentum Pectinatam 

Is a struc tur e first deeertbed by Hueek, which forms the prlndpal oonnectlon between the middle and outer tunica of the qre. 
It Is formed of radiating fibres of elastic and connective tissue (KblUker), which arise from the margin of the poeterior elastic 

lamina of the cornea and tnm the pdnt of Junction of the sderotlc and cornea. 
Some of these fibres pass Into the Iris, forming the festoon-like processes which constitute the properly so called Ugamentum 

pectinatum, the others give origin to part df the flbres of the dllary muscle, and form the inner bonndaiy of the ilnns 

dreuteris Iridls, or canal of flchiemm. 

The Ciliary Mnscle 

Is a ydlowish-white ring of radiating unstriped muscular flbie^ dtuated on the outer side of the dliity p roce M i and fkont 
joart of the choroid. 

Its fibres arise from the Ugamentum pectinatum, and from the inner surface of the sclerotic doee to the oomea. 

They pass backwards and outwards, and Join the choroid opposite and beyond the dllair processe s . 

Beneath, and concealed by, the radiating flbres. Is a ling of drcular muscular flbres, which was long deserfbed •■ the dllary 
Hgamenl 

Ophthalmologists are far from being agreed as to the mode of action of the dllary muscle. Some believe that it draws the lent 
and the whole dllary apparatus forward^ and this Is certainly the case In some birds (R. J. Lee) ; others believe that It 
*> rslazee the dai^e suspensory ligament of the lens, and thus allows the latter to assume a more circular form fHelmhoIts). 
The experiments of uelmholts appear to prove that through the action of this muscle a change Is produced In the shape 
of the lens, whkh dumge conststs In an increased convexity and a projection forwards of the anterior surface of that 
body, and ui the slightly Increased convexity without or neariv without displacement, of its posterior surface. ^ 

jMjriscular and nenre-iupply of the Ugamentum pectinatum ana dllary muscle is the same as that of the iris. 
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THE BETINA 



IB A deUcate uervoua membrane, thicker behind than in front, trwislneent Mxd of a light- pinkiah colonr 
when fresh, but becoming v;hite and opaque very soon after death. 

It Unes in its posterior portion, or retina proper, the posterior ♦ of the eye, and is continued forroids as far as 
^ baie S? Se iiTby iti eiliar„ p^iSn, 'a gre^ah mem\rane destitute of nwrons ^^^^^^^^n M 
totimSely blSided with the ciliary processes, which Ue in front of it, uid with the peripheral portion of 
the suspensory ligament of the lens or zonula of Zinn, which lies behind. 

Its outer turfaee is in contact with the pigmentary layer of the choroid. 

Its inner surfaee rests upon the*hyaloid membrane of the vitreous body. 

If^jfroiU the retina proper ends in a jagged margin, the ora serrata. 

Behind, about JW of an inch to the inner side of the aria of the eye, the retma become* continuous with the 
optic nerve, and presents a slight rounded eminence, the coUiculus, which is f ormd by the eroanaion of 
the nerve fibres, and from the centre of which the arteria centralis retinas is seen to emem. Exactly m 
the centre of the posterior part of the eye, the retina presents an eUiptical elevated yellowj^spot, Uie 
yellow spot, mac5a lutea, limbus luteus of Sommering, in the centre of which is a slight deprewion, 
tlie fovea centralis, formerly termed tiie foramen of Sommering, on account of its presenting somewhat o! 
the appearance of a hole. 

STRUCTURE.— The retina presents for examination three layers, the membrana limitana and the fibres of 
HuUer. 
EzmiNAX. OB GoLUHNAB Latbb, ob Jaoob's Kembbajib— Is formed of rods perpendicular^ disposed, 
intermixed between which are bulbous particles or cones, of which the broad ends r«»t npon the 
sranular layer, while the pointed extremities are turned towards the choroid. Bptii rods and cones 
appear to be deUcate cells with granular albuminous contents (KoUiker). To tiie base of each con« 
corresponds a pyriform cell, which forms the extremity of a fibre of MuUer; whether the rods are sum 
larly connected witii Miillenan fibres is uncertain. 

Mi93>LE, OB Gbanttlab Latbb— is formed of two strata of nuclear particles and cells containing a veiv 
large nucleus (KoUiker), which strata are separated from each other by an intermediate tzansparat 
layer slightiy fibrillated in the vertical direction. »The outermost stratum is the thickest The 
particles of the inner stratum are larger than those of the outer, and are flattened. 

Intebnal, ob Nebvous Laybb — consists of an outer stratum of nerve-cells, and of an- inner stratum of 
nerve fibres, which latter stratum is formed by the expansion of tiie fibres of the optic uerre. The 
nerve-cellB present from two to six ramified offsets, by which they are connected witii each other, 
with the termination of the nerve-fibres, and with the corpuscles of the internal granular layer. Tb^ 
nerve-fibres are continuous with those of the optic-nerve ; they are disposed in small radiating and 
inter-communicating bundles, which form a deucate web with narrow elongated meshes. They have 
lost their dark outline, and consist of an axis-cylinder only. They terminate by joining tiie off^ts 
of the nerve cells. 

HsMBBANA LnfiTAMB— Is au extremely thin and delicate nucleated membrane, which separates the retioa 
from the vitreous bodv. On its retinal surface it receives the insertions of the delicate fasciculi d 
connective tissue, of which it is now believed that the inner part of the Mnllerian fibres consists. 

P1BBB8 or HtTLLZB. — ^Their historv is still incomplete. Henle, indeed, believes that they are but artificial 
products, the result of ooaguiation byre-agents. They were Ikrst described as extending Terticallr 
from the ends of both the rods and the cones to the membnma limitans, becoming connected in their 
course with the nuclear particles of the granular layer : their connection with, the rods is, however, 
uncertain. It would also appear that the vertical fibres described in the inner layers of the retina ar» 
. only cellular in nature. 

{her the Yellow apot the nerve-fibres are absent ; Jacob's membrane is formed of cones only, and these 
are small, though closely aggregated. 

Over, the fovea eeniraUs the granular layer is absent, as are also the fibres of MuUer. The retina is, 
therefore, very thin, so much so that the dark pigment of the choroid is distinctiy seen through it, 
BO as to give nse to the appearance of a foramen. 

. Thb Ciliabt Pobtion of thb Rbtzna is loimed of elongated nndeated cells, willi flal or forked basei 
resting upon the membrana limitans, which cells are beUevod by KoUiker to oozrespond to the abore- 
mentioned pyriform cells of the MuUerian fibres. 

Thb Abtebdes of thb Retiha are derived from a branch of the ophthalmic, the arteria centralis retin*. 
which pieroes the optic nerve, passes forward among its fibres and through the poms opticus, ai><I 
divides into four or five branches, which latter are at first situated between the retma and the mem- 
brana limitans, but soon pass between the btmdles of nerve-fibres and form a delicate network in tl^e 
stratum of the nerve cells. These branches extend as far forward as the ora serrate, where they form * 
ciroular capillary plextis (KoUiker), but not a distinct circular vessel,, as is the case in some animals. 
The veins follow the same course as the arteiics- 
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THE HX7MOUBS or BEFRACTING MEDIA of the EYE 

Are: 
The AqueouB ffumoitr. 
The Lens and its Capsule, which are held in position by the snspoiibory ligament ol the lenSi or zonula 

of Zinn. 
The Vitreous Body and its Capsule or Hyaloid Membrane. 

Aqneons Hamonr 

Differs little from water, for it contains but a very small amonnt of solid matter, chiefly chloride of sodium. 

It fills the space between the cornea in front, and the lens with its suspensory ligament behind. This 

, space forms in front of, and behind the iris, what used to be called respectiyely the anterior and pos- 

'"■ ' terior aqueous chambers of tlie eye. These terms were, however, based on an anatomical error, for the 

iris is now known to lie in the ereatest 'otut of its extent in immediate contact with the lens ; the only 

space therefore which remains behind tne iris to represent the posterior chamber is a narrow angular 

interval between the peripheral part of the iris, the suspensory ligament of the lens, and the cuiary 

processes. 

; The Lens 

Is a double-convex transparent body, the convexity of which is greater on its posterior than on its anterior 
> surface. 

It is situated between the iris and the vitreous body, and is held in position by its suspensory ligament. 

It is closely surrounded by its capsule. 

Its anterior surface is in contact with the iris towards the pupil, but recedes slightly at the periphery. 

Its posterior surface rests upon the vitreous body. 

Its drcuitifere^ice is surrounded by the canal of "Petit. 

STBXTOTtJRE. — The lens consists of superposed concentric layers, the density of which increases with thel? 
depth, the superficial layers being soft and almost pulpy, the central ones forming a hard nucleus. 

These layers are formed of transparent flattened fibres, which adhere to each other by slightly serrated 
margins, and in some of which are found transparent nuclei. 

They are divided in the foetus and infant into tliree triangular segments, the planes of separation between 
which segments accurately correspond on each of the two surfaces of the lens, but do not correspond 
with the planes of separation of the segments on tho opposite surface, being on the contrary so 
arranged that each pLme on one surface corresponds to the mterval between two of the planes on the 
opposite surface. 

Tho fibres of earn segment arise trom the various points of the two planes bounding the segLteni, 
and pass to the periphei*y of the lens nearly parallel to each other. Having cork^ed round 
the edge of the lens, they belong, on its opposite surface, to two different segments, and converge 
towards tho boundary plane which corresponds to the bisecting line of the segment on the first surface. 
Thus the fibres do not pass from pole to pole, but from a plane on one side of tlie lens to a plane on 
the other. Those which arise near the pole on one side terminate near the peripheral extremity of a 
plane on the other, and vice versa. 

In the adult the planes bifurcate and multiply, and the segments become more numerous. The 

arrangement of the fibres of each segment ^vith respect to the planes remains, however, the 

same. 

' Capsule of the Lens 

Is a transparent, structureless, elastic, brittle membrane, thicker in front than behind. When ruptured, it 

curls up with its outer surface innermost. 
It closely surrounds the lens, from which it is, however, separated in front hy a single layer of ^franulax 

nucleated polygonal cells, which absorb moisture and break down soon after death, and thus givo rise 

to the liquor Morgagni, wrongly described at one time as existing during life. 
It gives attachment in front to the suspensory ligament of the lens, and is joined behin^d with the hyaloid 

membrane. 



Suspensory Ligament of the Lens, or Zonnla of Zinn 

Is a firm, transparent, structureless' membrane, which is attached in front to the fore part of the capsule o.\ 
the lens close to its circumference, and which joins posteriorly the hyaloid membrane opposite the 
ora serrata. 

Its anterior surface presents small radiating folds, the processus eiliares zonulie, which are received between 
the ciliary processes of the choroid. 

Its posterior surface is separated from the hyaloid membrane by the canal of Petit. 

The Vitreous Body and its Capsule, or Hyaloid Membrane. 

The vitreous body fills the space between the retina cmd the lens, both of which it supports, and for tho 
reception of which latter it is excavated in front. 

It consists of a perfectly transparent albuminous fluid, enclosed in a delicate structureless membrane, the 
hyaloid, from theinner surface of which it has been said, but not proved — ^at least not in the adult — 
that delicate fibres are given ofif to form more or less pei-fect septa within the fluid part. 

The hyaloid membrane is connected opposite the ciliary processes with the suspensory ligament of the 
lens; further inwards it forms the posterior boundary of the canal of Petit; behind the lens it in inti- 
mately united with the posterior lamella of the capsule of that b^'iy. 
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APPENDAGES of the EYE & LACHBYMAT. 

APPARATUS. 



The appendagM of tlie eye are the eyebrowe, flyelida k eonjnnetlra. and the laehryaul 
apparatna, which latter conaUtaof the lachrymal gland, lachrymal caaala, laehiymal 
■ao ft nasal duet. 
Eyebrows.— Conalet of thickened integument covered with obliqne hairs. 

BlyelidB,— 'Two tUn movable fbldi, eeparated by the fi$twa pd^dnxtrmn, the 

angles of which fissure furm the external ft U ttmal eanthL The loner canthns is 
expanded into the laeu$ ladwymdliSt in which are seen the earunnala ladkrymattf 
ft the plica semilwnarif.— The edge of each eyelid is semilonarft thick (ezcepl 
opposite the lacns lachrymalis), and presents internally the pc^iUa UtekrywiaUi 
on the sommlt of which is the punetum lachrymaU. 

The upper eyelid is the lai^eet of the two, and the moat movable on aoooonft 
of Its connection with the levator palpebrs superioria. 
The eyelids consist of :— 

1. Integument, subcutaneous areolar tissue, palpebral portion of tha osbiea* 

laris; 
1. Tsrsal cartilages with the palpebral & tarsal ligaments, the tendo oeuU 
& the tensor tarsi muscle :— and also, in the case of the upper eyelid the 
tendon of the levator palpebne superioris.— The superior tarsal cartflaga 
Is the thickest, and is broadest in the middle; it gives attachment to 
the tendon of the levator palpebrte snpeiloris. The inferior one is nar. 
row, and nearly uniform m breadth. 
8. Palpebral portion of the conjunctiva. 
4. Meibomian glands and eyelashes. 

Col^UIlCtiva.— Presents an oetilar ft a patpAral portion, between which are 

comprised the ntpcrwr ft the inftriorpalptbnl /oldt, ofwhiohft)ldstliefoocaMrlstha 
deepMt. 

Ocular Portion—Is the thinnest and least vascular, and is subdivided into : 
Corneal PoitriON— consists ahnost entlrtiy of an epItheUal layer, the 
underlying membrane being extremely thin ft transparent and iati. 
mately blended with the anterior elastic lamina of the oomea.— Ita 
vessels form delicate capillary loops round the circumference of the 
cornea, over which, in the fbetus, they extend for some distance. 
BCLBROTIC POSTION— i8 thicker and more vascular than the fbccgoing, 
but still transparent ft nearly colourless, and is looeely connected to tha 
globe. — ^At the inner canthus of the eye it covers the canmcnla lachry. 
malis and fbrms the plica cemilunariM. 

Palpebral Portion — is thick, opaque, ft highly vascular, and preeenta nume. 
rous papllle, which, when hypertrophied, constitute tha disease called 
granular lids. 

IjClCliryXXial Qlaxxd — - is a conglomerate gland of the sixe ft shape of 7n 
almond, and is situated in a depression of the outer ft ftvnt pari of the roof of 
the orbit.— It preeenta ;— 

Upper conye:^ ft tmder concave surfaces. 

Posterior harder — ^Receives the vessels ft nerves of the gland. 

Anterior part^ or PcdpehraX Portion — u separated from the nmala. 
der of the gland by a slight depression, and Is adherent to the uppet 
eyelid ft ocnjunctiva. It gives off ftom 6 to 8 excretory ducts wUeh 
open into the upper fold of the conjunctiva. 

liftCliry mal CftaalS — ^Begln at the puncta lachrymalia on the summit of the 
papilla lachrymales.— They pass respectively upwards ft downwards for a 
short distance, and then bend inwards ft open into the lachrymal sao. 

Lachrymal Sao — is the upper dilated part of the nasal duet. It ties 1b 

the lachrymal groove, and is crossed in front by the tendo oculi, and behind bj 
the reflected aponeurosis of the same, ft by the tensor tarsi muscle. It consists 
of a ftbrOi^lastlo coat lined internally by mucous membrane. 

Masai Duct — ^Is a membranous canal | of an inch long, contained in an 
osseous canal formed by the superior maxillarv, lachrymal ft Inferior turUnatad 
bones. It is directed downwards, backwards ft a little outwards, and opens into 
the inferior meatus. It is narrowest towards its middle. Its infbrior orifice i* 
partly closed by a fold of mncons membrane forming an imperf)Bct vmlvs. 



THE EAR. 
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THE BXTEBNAL EAR 



Consists of the pinna or auricle, A the external anditoiy <<^tt^i , 

Pinna or Auricle 

Presents for examination the:— > 

Conc/ia,— Central deep cavity* oroad above, narrow below, leading into Iho 

auditory canal. It has in IVont of it the 
Tixigus, — ^A conloal eminence frequently covered with hairs on Sis nnder snr. 

face; and behind it the 
AnUtragus, — A smaller eminence separated ttom the Canner by a deep notolw 

the inclsura intertragico.— The 
^ch»,— The prominent curved margin of the pinna, internal to which la the 
Fossa of the Helix, — ^A long narrow groove which follows the inner margin 

r\. ; ® ' ^^^ *' bounded intemaUy by the 

Antihelxx^ — ^Another curved ridge broader than the helix, and which forms the 

posterior boundary of the concha. It biftircates above, so as to enclose the 
jsossa. oj the AnUheUx, — A trianguhir depression comprUed between the 

front part of the helix and the two divisions of the antlhellx. 
Looiue,— The soft pendulous portion of the auricle. 

Structure of the Pinna or Auricle— PresenU for examination thai 

'«!« i^S«^f ^^v^^^'^?'"^®?'^*®"^ fc^« greater part of tlie pinna, minus 
i^ii™?'i T*»o,PwtIon8 which form the concha and the tragus are also 
i^iSiSS^ >»*^a^» to form the outer or cartilaginous portion of the external 
J??i;^2*° ,* \^^ attached by dense fibrous tissue to the rough margin 
of the externa] auditory meatus of the temporal bone. 
— tlif 1 y"^'"^ff between the tragus & the l^nt part of the helix. It presents 
I^^i?f S"*** °^ ^^^^ '• * vertical Assure on the lower ft front part of the helix ; 
SJff?;^ .- "®. ®?,*^® ''^^^ P"* of the tragus ; the helix andpart of the anti- 
S^lriS^- P*?',®^ ^®^®^ ^^ t^o antitragus by a deep vertical sUt which 
f-lUi-^i*®"^"^®"? tailllke process, the processus candatus ; two or three 
Jrf ?? .nr"*"*??*,*^® fissui-e of Santorinl, divide transversely the portion of 
iiie cartilage which enters into the Structure of the external auditory canal. 

♦T^^u *°**®.""*^^^ '^P thedeficlenciea of the cartUage, and bridges over 
the slits, forming the Intrinsic ligaments. 

lilgaments— The extrinsic ligaments are two In number, and connect the helix 
« ine tragus to the root of the xygoma, and the concha to the mastoid process. 

Extrinsic : — AttoUens, Attrahens ft Retrahens Aurem (v. Ms. of the Fkioe). 
Intrinsic — Are six small bands of pale muscular fibres termed t 

Helicis Major — Lies vertically upon the anterior border of the heUx. 
HeHcia Mnor — Lies obliquely upon the portion of the helix, which 

Sfirings from the bottom of the concha. 
Ttarficns — ^Lies vertically on the outer surface of the tragus, 
jlntt^ogteu^— Extends obliquely firom the outer surfhce of the antitragus 

to the processus candatus of the helix. 
Transversus ^un'eulcs— Badiates on the cranial sur&ce of the pinna, 

from the convexity of the concha to the prominence corresponding to 

the fossa of the helix. 

Gbliquus idurtcul^^^Extendson the cranial sur(lEU»of the pinna» firom the 
convexity of the concha to prominence corresponding to the fossa of 

tlie nntihclix. 

IntCiiment— Is closely adherent to the cartUage, and presents numerous 
'««•*• ';eouB glands, especially in the concha ft in the fossa of the helix.-^ 
AViih the subjacent areolar tissue it forms entirely the lobule. 

Vessels A Nerves. — The vessels are derived ttom, or open into, the occipital, 
peaterior aurienlar ft temporal; the nerves are derived firom the greal 
auricular ft aurioulo.tempa«J| and from the auricular branches of tha 
pneumogastrlo ft ftusial. 
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EXTERNAL AtJDlTOB? CANAli 



If an irregalar narrowijag canal 1^ inches long; and directed i«» 
forwardB A inwardj^ — ^inwards, backwards A upwards,— inwardly 
forwards & downwards in the first ft second qoarters, and in tha 
second half of its course respectiyelj (Sappej, ScBuimering). I^ 
however, the pinna, and with it the outer or cartilaginous portion 
of the canal, be drawn upwards & backwards, the canal will be 
straightened to a great extent, and will then be seen to pass nearly 
directly forwards, inwards & slightly downwards. It is flattened 
from before backwards externally & from above downwards inter- 
nally, and is narrowest towards its middle. Its floor is longer than 
its roof, owing to the obliquity of the membrana tympanL 

Btraoture of the Bztemal Auditory Canal — ^The external 

auditory canal is formed of cartilage, fibrous tissue & bone lined 
by integument^ and is divided into a cartilaginous ft an osseous 
portion. 

Its integument is thin and closely adherent^ and presents 
hair follicles ft sebaceous glands near the orifice, and also 
numerous ceruminous glands in the dense subdermic tissue of 
the cartilaginous portion. Its vessels are dented from, or open 
into, the posterior auricular, temporal & internal maxillary ; its 
nerves are chiefly derived from the auriculo-temporaL 

OartilaginouB Portion— Is about | an inch long. It is formed by the 
prolongation inwards of the portions of the cartilage of the 
pinna, which form the concha ft the tragus, and is firmly 
attached to the margin of the external auditory meatus of the 
temporal bone. The cartilage is deficient at the upper ft back 
part of the canal, where it is replaced by strong fibrous tissue. 

e 

Osseous ?ortion'-->Is about f of an inch long. It is formed below & 
in front by a curved plate of bone, which results from the 
extension outwards of the tympanic plate or ring of the foetal 
bone. Its outer end is dilated, and presents a rough margin for 
the attachment of the cartilage of the pinna. The circumference 
of lis inner end is marked, except at its upper part, by a narrow 
groove for the insertion of the membrana tympaoi. 
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MIDDLE EAB or TYMPANUM 



Is an irregular cavity eompressed from without iuwardji, situated between 
^ the external auditonr meatus and the labyrinth, between the carotid canal 

and the mastoid cells, between the anterior suzfaoe of the petroua bone 

and ^e jugular fossa. 

Outer Wall 

Is formed by the membrana tympani, and by a small portion of bone 
surrounding it 

The membrana tympani is nearly circular, its vertical diameter being, how- 
ever, rather the largest. It is obliquely directed downwards and inwards. 
Its circumference is contained in a groove which surrounds, except at 
its upper part, the circumference of the inner end of the meatus. It is 
formed of three layers, cuticular, fibrous, and mucous. The handle of 
the malleus descends between the imier and middle layers in their 
upper naif, and draws the membrana tympani inwards. 

Behind, and in front of, the upper part of tne membrana tympani are the 
apertures of the iter chorda posterius, and of the iter chordaB anterius, or 
canal of Hugnicr, by which the ehorda tympani enters and leaves the 
tympanum. 

A httle below the latter opening is that of the Glaserian fissure, which 
gives passage to the long process, or processus gracilis, of the malleus 
and to the laxator tympani muscle, the former being, in the adult 
attached by bone to the sides of tho fissure. 
Inner Wall presents: 

A large rounded eminence, the promontorjr, formed b^ the projection in- 
wards of the first turn of the cochlea; its surface is grooved for the 
passage of the branches of Jacobson's nerve. 

Behind the promontory are seen, the fenestra ovalis above, and the fenestra 
rotunda below . The former leads into the vestibule, and is closed by 
the base of the stapes and its annular ligament. The latter leads into 
the scfda tympani of the cochlea, and is closed by the membrana 
tympani secundaria. 

Behind and between the two fenestrss is the pyramid, a small conical 
eminence, the apex of which presents an opening from which the tendon 
of the stapedius muscle, contained in the pyramid, is seen to proceed. 

Above and oehind the foregoing parts is a slight ridge which indicates 
the position of the aqueductns Fallopii as it passes backwards and then 
downwards in the 2nd and 8rd parts of its course. 

Posterior Wall 

Presents the openings of the mastoid cells. 

Anterior Wall 

Presents at its upper part the orifice of the canal for the Tensor tympani 
muscle and, below this, the opening of the osseous portion of Uie 
Eustachian tube. The two canals are separated bv a thin plate of bone, 
the processus cochleariformis. The openine of the former is sitoated 
upon a small eminence, the anterior pyramid. 

The Floor 

Corresponds to the jugular fossa. It presents the small opening through 
wlucn Jacobson's nerve penetrates into the tympanum. 

The Roof 

Is formed by a thin plate of bone, which oorresponds to the anterior 
surface of the petrous bone. 
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THE OSSICLES of the TYMPANUM 



Are thi-ee ia number, the malleus, the iucuB, and the stapoB. ; ' 

The malleus and the incua, taking a general view of their amiigement» 
are elongated from above downwarda, and from without inwards, 
and are parallel to each other and to the memhnuut tympani, to 
the upper part of which they correspond. 

The malleus is situated in front of the incus, and adheres by its outer 
Aide to the membrana tympani, which it draws inwards. 

The stapes is placed horizontally at the lower extremity of the incus, 
and h at right angles, or nearly so, with the incus and also with 
the malleus. 

The three bones are joined by two delicate articulations; they are mored 
by four muscles (counting the lazator tympani minor as a muscle), 
and are held in position by four ligaments. 

The liallens presents a head which is attached to the roof of the tym- 
panum by its suspensory ligament, and which articulates with the 
incus : — 

A iVecI*, which gives attachment to the lazator tympani muscle (Qny, 
Quain). 

The manubrium inserted between the mucous and fibrous layers of the 
membrana tympani ; — 

llie processus (jracUist which extends forwards and outwards mto tlm 
Qlaserian fissure and gives attachment to the laxator tympani musclo 
(Sappey, Gray). In the adult it is connected by bone to the odes 
of the figure. 

The|}roeewttt 5m*u projects outwards towards the upper part of the mem- 
brana tympani, and gives attachment to the laxator ^rmpani minor. 

Tho Incus presents a hodtfj which articulates with the head of the malleus, 
and is attached to the roof of tho tympanum by the suspenaory 
ligament of the incus ; — 

The Umg process, which is nearly parallel to the handle of the malleu^ 
and presents at its extremity a nodule of bone : — 

The Os orhiculare, which is separate in the foetus ;— 

The short process attached by the posterior ligament of the incus to tho 
posterior wall of the tympanum. 

The Stapes presents a head articulated with the long procen of tlw 
incus: — 

A neck, into which the Stapedius muscle ia inserted ;— 

Two Crura, which connect the neck with the base ; — 

The Base, connected by its annular ligament to the margin of the leneali* 

ovalis. 
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THE MUSCLES of the TYMPANUM 



Are four ia number^ oouniing the Laxator tymponi minor :— 

Tensor TympaaL Or. — From under turface of apex of petrous bone and 
from the cartilaginous portion of the Eustachian tube. PasMfl 
backwards and outwards in its canal, from whence it is reflected 
outwards orer the processus ooohlearif ormis. 

Insert. — Into the inner part of the manubrium of the malleus near its 
root^ — Suppld. by a br. from otic ganglion. 

Lazator TympanL Or. — From Spine of Sphenoid and from Eustachian 
tube ; passes backwards and outwards through QIaserian fisBure. 

Insert — ^Into processus gracilis of malleus (Sappey), or into neck of 
malleus just above Uie processus (Qray, Quain).---Suppld. by tym* 
panic br. of fadaL 

Laxator Tymi^ani Minor. Or. — ^From upper and bock part of meatus 
auditonus est. 

Insert. — Into the processus breris and into the handle of the malleus. — 
Is generally considered to be only a ligament 

Stapedius. Or. — From the interior of the pyramid. — Emerges from apex 
of pyramid. 

Insert. — Into back of neck of stapes. — Suppld. by tympanic br. of facial. 

ACTIONS. The Ten9or timpani draws inwards the manubrium of 
tiie malleus, and consequently the membrana tympani, and thus 
increases the tension of the latter. The Laxaton produce tho 
contrary effect The Stapedius indinea the stapes backwftrds, 
and is believed to compress the fluid contents of the vestibule. 

• 

Vessels and Nerves of the Tympanum. 

Arteries. The tympanic, from the internal maxillaiy, and the stylo- 
mastoid, from the posterior auricular, form a vascular circle round 
the membiana tympani — ^The other arteries are smidl ; they arc 
the potronal branch of the middle meningeal entering through 
hiatus Fallopil, twigs from internal carotid perforating posterior 
wall of carotid canal, twigs from ascending pharyngeal ascending 
along Eustachian tube. 

Veins. J^oin middle meningeal and pharyngeal veins. 

KerreS. Are : — a filament from otio ganglion to tensor tympani ; — tym- 
panic brandi of facial, to stapedius and lazator tympani ; — tympanic 
branch of gloeso-pharyngeal or Jacobson's nerve , suppUes mucous mem- 
brane of t^panum, and gives off branches of communication to carotid 
plexuSi great petrosal nerve and otic ganglion ;— chorda tympani 
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THE INTERNAL EAB or LABYRINTH 

Connftfl of A series of cavities, the osseous labyrinth, channellod out ot the substance of the petrous bone, sad 
lined throughout by a thin fibro-scrous membrane^ the free surface of which secretes a lympid fluid, perilymph 
or liquor Cotunnii, in which fluid floats a closed membranous sac, the membranoos labyrinth, whioh latt«r 
is very similar in shape to, but is smaller than, the osseous vestibule and semi-circular canals, and which is 
itself filled with a serous lympid fluid, endolymph. Some minute structures recently discorered in the oodilea 
also form part of the labyrinth. 

Osseous Labyrinth 

Consists of the vestibule, the semi-circular canals, and the cochlea. 

VesiibQie 

Is the oentnl cavity of the labyrinth. It is situated on the inner side of the tympanum. licoomnim* 
oates^ in front, by a large opening, with the scats vestibuli of the oochlea, and behind, by fin 
opemngs, with tne semi-circular canals. 

On its outer, or tympanic wall, is the fenestra ovaUs, which is closed by the base of the stapes and its annmst 
ligt., by which fenestra the cavity of the vestibule communicates with that of the tympanum. 

Its tuner vfall presents in front a rmall circular depression, the fovea hemispherica, which corresponds to the 

saccule, and at the lower port of which snveral minute foramina, forming the macula cribrosa, are seen tc 

give passa^ to the filaments of the saccular branch of the vestibular nerve ; behind the fovea, sno 

Dounding it posteriorly, is a vertical ridge, the'czysta or pyramidal eminence. Behind this is the c^wning 

of the aqueductus vestibuli. 

On its roof, above and behind the fovea hemispherica, and separated from it by the pyramidal eminence, is 
the fovea semi-elliptica, a small transversely oval depression, which corresponds to theutricule, and presents 
another similar macula cribrosa for the passage of the utricular and ampullar branchee of the vestibubi 
nerve. 

Semicircular Canals 

Are situated behind and a little above the vestibule. They are three in number, and are termed r e sp e cti vely 
superior, posterior, external. Each one is at right angles with the two others. 

The superior and the posterior are vertical. The former is placed at right an<<los with, the latter ia parallel to,, 
the posterior surface of the petrous bone. They both present a dilatation, or ampulla, the former at its 
outer, the latter at its inferior, extremity. They join at their opposite extremities, which open by sk oom- 
. ^^ mon orifice at tiie posterior and inner part of the vestibule. 

The external semi-circular canal ib horizontal, and directed outwards and baokwardi. It is ampoUated at its 
outer extremity. 

Coohlea 

Is situated in front of the vestibule. In shape it resembles a snail shell. 

Its base is directed inwards, and corresponds to the anterior of the two depressions at the bottom of tb« 
internal auditorr meatus. It is perforated by numerous small openings for the passage of the filaiiwna 
of the cochlear oranch of the auaitory nerve. 

Its apex Ib directed forwards and outwards. 

The cochlea presents for examination the modiolus or columella, the spiral canal, and the lamina spirelia. 

Ths Modiolus— is the central axis of the cochlea. It is conical in shape. Its base corresponds to thsa base cf 
the cochlea, and presents the apertures above-mentioned. Its apex is situated within the last ooQ and &t 
the apex of the cochlea, and it is expanded into a semi-funnel-shaped lamella, the infunditmltUB, wiaA 
blends externally with the parietes of the cupola. Its outer surface forms the inner wall <tf tluB ^ktl' 
canal. Its centre is channelled by the tubulus centralis modioli, and by numerous smaller canals fjr 
the passage of small arteries and of the filaments of the cochlear nerve. 

Ths Spiral Caval— takes two turns and a half. It diminishes in sise as it ^>^roaehe8 tlie sipex of t^ 
cochlea, and terminates in a closed extremity, the cupola. It has been described till lately sbs hecu 
divided bv the lamina spiralis into two scahe, the scala tymoani and the scala vestibali, Um fonac^ 
of which Is turned towards the base, and the latter towards tne apex of the cochlea. 



Tbe IiAinirA Spiralis — Winds spirally round the modiolus. It presents an otsoous part or iwiiioui toot, 
broad at the base of the cochlea, much narrower at the apex, which zone extends from the modtoliss ab^r:^ 
half way across the spiral canal, and is continued to the of)posite wall by a membtmnons portkc 
or membranous sone. The osseous zone consists of two thin lamellsB of bone, between vrlo^ ir 
numerous minute canals for the passage of tbe filaments of the cochlear nerve. For the iii«aibra&'-" 
sone see minute structures of cochlea. 

The scala tvmpani is closed below by the membrane of the fenestra rotunda, and communicates "^th tjhe a-;:^ 
duct of the cochlea. The scsla vestibuli communicates with the vestibule. The two scalse 
with each other at the apex of the cochlea by a common opening, the " helicotrema.'* 
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THE MEMBRANOUS LABYRINTH 



Is acloBod sao corresponding in shapo to, but smaller than, the osseous Testibnle and semicircular canals, in 
which it is contained. It floats in the perilymph, contains the endolvmph, and supports the terminal rami- 
fications of the vestibular branch of the auditory nerve, by which it is held in position. The oanalis cochlen 
of Keiasner (see minute structures of the cochlea) communicates with the saccule, and is now described as a 
part of the membranous labyrinth. 

Vestibular Portion 

Consists of two sacs, the ntricule and the saooule, which are generally believed to have no communication with 
each other. 

The Utbigulb is the largest. It is traosvorsely oval, and is situated behind the saccule, opposite the fovea semi- 
elliptioa, at the upper and back part of the osseous vestibule. It commnnioates behind by five openings with 
the membranous semicircular canals. 

Tlio Baccule is the smallest. It is globular, and is situated a little below, and in front of the utricule in the 
fovea hemispherica close to the opening of the soala vestibuli of the ooonlc 



MembranooB Semicircular Canals 

Are similar to the osseous semicircular canals in number, form and situation, but are only about one-third their 
diameter. They open into the utricule by five orifices. 

The membranous labyrinth is semi-transparent, and is usually described according toKoUiker as being formed of 
tiiree layers ; the outer layer containing the blood vessels, the terminal ramifications of the vestibular nerve 
and pigment cells, and being very similn? to the outer layer or lamina fusca of the choroid ; the middle layer 
bein^ transimrent and simile^ to the hyaloid membrane of the eye. but being slightly striated ; the inner layer 
consisting of polygonal nucleated epithelial cells. Both Hirschfeld and Sappey, however, reco^se only an 
outer layer of connective tissue containing vessels and nerves and a few pigment cells, and an mner layer of 
pavement epithelium. — The walls of the utricule and saccule are thickest at tho points where the filsments 

of the vestibular nerve, are distributed to them, and tboy present at those poiLts two small collections of 
a pulverulent calcareous material, the otoconia, formed of Oiinute crystnlliao grains of carbonate of 
lime ^Brcschet). It is only in the lower vertebra ta that the o1 oooiaa is colk clod into two hard masses cw 
"otoliths" (Breschet, Sappey). A similar calcareous material eiists in tlio cells Uning the ampuUs of 
the semicircular canals. (Bowman). 

The Auditoxy Nerve 

Divides in the internal auditory meatus into two branches, the vestibular and the ooohlear nervML 

Vestibular Nerve 

Divides into three branches, the divisions of whioh branches pan through the small opem'nga at the upper and 
back part of the cul-de-sao at the bottom of the internal auditoxy meatus, and are distributed to the ntrioule, 
the saccule, and the ampulke opposite the masses of otoconia. 

Cochlear Nerve 

Divides into numerous filaments, which pass through the small openings at the baso of the modiolus, and through 
the minute canals in its axis. These filaments bend outwaras between the plates of the lamina spiralis, form- 
ing a plexus, in which ganglion-cells are found ; branches from this plexus perforate the lower edge of the 
osseous zone of the lamina spiralis, (habeniila perforata) and form radiating bundles comprised partly within 
the osseous and partly within the membranous zone ; the terminal filaments of the cochlear nerve are believed 
to be connected with the spindle-shaped cells of the oi^gan of Corti. (KoUiker). 

The Arteries of the Labyrinth 

Are first the internal auditory artery, a branch of the basilar artery or of the superior cerebellar, which artery 
presents a similar distribution to that of the auditory nerve, secondly branches from the stylo-mastoid artery. 
They form a minuto capillary network on th» walls of both the osseous and thp membranous labyrinth. 

The veins accompany the arteries. 

A. 
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THE MINUTE STBUCTX7BES of the COCHLEA 



Were described by Beissner and by CorU in 1861, bat they remained nearly 
unknown up to a oomparatiyely recent date. 

The membranouB cone of the lamina spiralis is now known to be composed of 
two membranes, the membrana basilaris or basUar membrane, which bounds 
the scala tympaoi, aod the membrane of Corti. 

The membrane of Corti, membrana teotoria, arises from the inner part of the 
limbus laminsB spiralis or denticulate lamina of Todd and Bowman, which 
latter is a thick periosteal development, which coyers the upper orresti- 
bnlar surface of the osseous portion of the lamina spiralis in its outer fifth, 
and which presents numerous tooth-like processes. Between the denticulate 
lamina and the margin of the underlying Done is a grooTo, the sulcus spiralis, 
the lower edge of which it is that gives attachment to the basilar meinbrane. 
Both the Basilar membrane and the membrane of Corti are attached close 
together to the outer wall of the spiral canaJ, the ligamentum spirale (which 
is perhaps muscular in structure, Todd and Bowman) serving for the attach- 
ment of the former. Between the basilar membrane and the membrane of 
Corti is comprised a narrow canal, the scale media (Kolliker). 

Another membranous partition, the membrane of Beissnor, arising from the 
inner part of the limbus lamines spiralis becomee also attached to the outer 
wall of the spiral canal, and cuts off from the scala vestibuli a three-aided 
prismatic canal, the canalis cochleed. 

The canalis cocmesB passes upwards into the cupola, whera it ends in a 
blind pointed extremity, and downwards to near the vestibule, where it enda 
in the same manner ; a small duct, the canalis reaniens (Hensen) joins its 
vestibular end to the saooule, and renders its cavity continuous with that of 
the latter. 

The scala media contains the oigan of Corti. This latter consists of rods and 
elongated cells which stand on the membrana banians on each side of an 
intervening space. The rods are arranged in two rows. Tbey incline towarde 
eadi other, and meet like the beams of a roof over the intervening space. 
Where they meet they are flattened, and form quadrilateral plates, wbicii are 
directed outwards, those of the inner row overlying those of the outer, and 
bpth together presenting an appearance similar to that of the rows of keys 
of a piano. 

The cells are arranged vertically, or in a slightly oblique direction, on each side 
of the rods, and nave stiff cuia projecting from their upper extremitj. The 
inner set of cells, cells of Claudius, form a single line. Those of the oater 
set, pedunculated cells of Corti, are three deep ; a few spindle-shaped cteSlay 
cells of Deiters, are interposed between the latter. 

A very delicate membrane, the membrana reticularis (KdUiker), mainly formed 
of squamous epithelial cells, extends from the line of contact of the rods to 
the outer wall of the cochlear tube. It is perforated by the cilia of the oaHIa 
of Corti. Its use is supposed to be to keep the cells aod rods in tbmr plaoea. 

The remaining part of the basilar membrane is covered with hexagonal epithe- 
lial cells. Large epithelial cells also till the sulcus spiralis. 

Ihe free edge of tho osseous souo is perforated, just above the attadnoeni of 
the bosilu* membrane, by numerous small aperturea for the pawsag^a of 
the rs^liating branches of the cochlear nerve, and is termed the b&beirala 
perforata. The terminal filaments of the nerves are probably oonneeied with 
the spindle-shaped cells of tho organ, of' Corti. 
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APPENDIX 



TO THE . 



ORGANS OF THE SENSES. 



The Olfactory Cells of Schnltze. 

Two kinds of epithelial strnoinreg are foand in the olfootorj region, colnmnar oella & 
spindle-shaped oells. The latter consist of a large clear nndens surroanded bj only a small 
amount of granular protoplasm, and they are by far the more nnmerons. 

The deep ends of the columnar ceils taper to a point, and are prolonged into processes, 
which branch, anastomose with each other, and form a plexus in the deeper strata of the 
epithelinm. 

The spindU'Shapid cells are grouped ronnd the tapering ends of the colnmnar cells, and 
amongst their anastomosing processes. They giro off two processes, a superficial one & a deep 
one. The superficial processes are cylindrical or rery slightly tapering ; they pass up to the 
free surface between the columnar oells, and are now stated to terminate abruptly, in man ft 
mammals, at the same level as these.* The deep processes are less regular, more delicate, ft 
varicose. 

Statements differ with respect to the connexions with nerves of the deep processes of the 
structures just described. According to Exner, the deep processes of both structures join in one 
ft the same plexus, the fibres of which are continuous with nerve-fibrils. According to Sohultze, 
it is the deep processes of the spindle-shaped cells only that are continued into nerve-fibres. 
Mr. Newell Martin upholds the views of Sohultze. 

* In Urds, ampbibla & rspUlei, the snperfldsl proceiMB of the spindle-shaped oells are prolonged into fine 
bristles. 
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Tenon's Capsule, or Tunica Vaginalis Oculi. 



The old description of Tenon's capsule has recently been reriTed in a modified form bj 
Bobwalbe and by the Editors of the 8th Edition of <* Qnain's Anatomy" : -This oapsnle wonldoon- 
sist of two membranons layers lined with flattened epithelioid cells ; and these layers woald 
enclose a lymph-space which would commnnioate with the lymph-space between the sderotio & 
ohoroid. This capsule separates the eyeball from the fat of the orbit, and enables it to gUde 
freely on the surrounding structures. The tendons of the recti ft obliqui miuoles perforate the 
capsule in front, to reach the sderotio. 



is 
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THE STRUCTURE of the CORNEA. 



According to the careful description of Bollet, which is endorsed bj Profs. Sharpej ft 
Sohafer, what has hitherto been known aa the anfgriar elastic lamina of Bowman is no long^er to be 
described soparatelj : This stratnm does not differ materially from the remainder of the cornea 
proper, as will presently be shown. Counting from the surface towards the deeper parts, tha 
layers of the cornea are therefore as follows : - Anterior layer of epithelium ^cornea proper^posteriar 
elastic lamina^ posterior layer of epithelium^ or endothelium^ as Bollet calls it. - The new discoTeriei 
in connection with these layers may be summarised as follows : - 

Antebiob later of Epithbliuk - Is of the stratified yariety. The deepest cells are colum- 
nar in shape. Their base, which rests upon the cornea proper, is flattened ; and, when seen Ik 
profile, it presents a highly refractile line, the hasal hem or border. Their apex is rounded, and 
capped by one or more of the cells of the layer abore. Above these columnar cells, are two or 
three layers of rounded or polygonal cells, with more or less marked angular projections or rib^ 
■eparated by interrening fiurrows. Some of these cells, ihefingered or digitate cells of Prof. Clelan^ 
send elongated processes between the columnar cells below. Quite superficially, there are tbrM 
or four layers of flattened cells, most of which have retained their nucleus. 

CoBNBA Pboper -* The fibres of the sereral inter-communicating strata described l>y Bow- 
man appear to cross each other at right angles. They are collected into small bundles separated 
by the matrix or gpround substance, which latter is especially abundant between the strata, ft 
is between these strata that the comecU corpuscles, the corneal celUspaces, and the canals of Redb* 
Knghausen are found. 

The corneal corpuscles correspond to the corpuscles of other oonneotlTe tissues. They are 
large branching cells, the processes of which join with those of their neighbours, both of tlw 
same & of adjoining strata. They are flattened from above downwards, and expanded laterally s 
in rertical sections they appear as fusiform swellings ; it is only in horisontal sections that their 
true form & relations are seen. Their protoplasm is clear & hyaline, except near the nucleus 
where it is more or less cpranular. 

These corpuscles lie in the corneal cell-spaces, which, though being a little larger than the 
contained corpuscles, correspond to them in ^o^re ; and give off anastomosing tubalar offsetl^ 
which ensheathe the processes of the cells. 

The system of these cell-spaces k tubules forms what are called Recldinghausetf s canals. 
These are continued into the cell-spaces of the sclerotic, and serve for the passage o^ lymph ft 
leucocytes. They can easily be injected by introducing the nozzle of a small syringe into the 
corneal tissue, using a thin fluid, and employing a low pressure : a network of stel£bte anasto- 
mosing figures then immediately appear. If too consistent a fiuid be used, or too gpreat force 
employed, the injection matter becomes extravasated between the bundles of fibres of the corneal 
tissue; and the appearance produced is that of minute varicose canals running at right angles to 
one another in the several strata. 

The 80-callbd Aittebiob Elastic Lauina ov Bowxan is simply a layer of corneal tismo 
slightly condensed, free from corpuscles k cell-spaces, and in which a few oblique fibres, the 
binding fibres, orfibrce arcuata of Stutzfasem, are seen to pass towards the surface. 

The Postebiob Elastic Lauina, ob Meubbake oi desceicbt ob dbkoubs, is perfectly trans- 
parent ft apparently structureless ; firm k elastic, but very brittle ; unaffected by acids, alkalies, or 
boiling water. It is covered posteriorly with a single layer ef flattened polygonal nucleated 
oells^. page 866). 

The Kebves of the cornea have been caref ally studied of late by Cohnheim, Bollet, Klein 
' ft others. They are derived from the ciliary nerves, and are from forty to fifty in number. Thej 
at first retain their dark outline, but soon become transparent. They then ramify, and form 
a relatively oo9,TBibprimary plexus throughout the laminated structure. From this primary plexas^ 
two sets of branches are given off, those which supply the cornea proper and those which supply 
the anterior epithelial layer. The fibres which supply the cornea proper form a secondary plexus^ 
much finer ft closer than the primary one above described, but the cords of which still consist of 
■everal nerve-fibres. From this secondary plexus, arises a terminal or tertiary plexus of ultimate 
fibrils. The fibres which supply the epithelium similarly form a fine secondarv or sub-epitheUed 
plexus close to the anterior surface of the cornea proper. From this plexus, a tertiary 
or intra-epithelial plexus, finer still, extends almost to the free surface. - A few nuclei are 
found at the points of junction of the larger cords of the primary plexus i they appear, however, 
sot to be nerve-cells lying in the course of the nerve-fibres, but rather to belong to the ensheath- 
ing cells described below. 

No proper Ltmfhatics appear to exist in the cornea. Tubular sheaths of flattened epithelioid 
oells, apparently in continuity with the canals of BeoUinghaiueD, Burroond, however, the larger 
branches of the nerveS| and ramif|y with them. 
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THE MIDDLE TUNIC 



Choroid. 

The first point of interest in oonnezion with the choroid is that it is to be deBoribed,nolongt)i 
as a vascular ^ pigmentary membrano, bat simply as a vascular membrane : - What was formerly 
known as its pigmentary la^ is now considered a part of the retina. The reason of this is 
that the pigmentary layer is developed, in common with the retina, from the primary optic 
reside, /. ^., from the anterior cerebral reidcle, i, ^., from the epiblast ; while the vascnlar^ layer 
is developed from the mesoblast, in common with the sclerotic, the cornea proper, the masclts, 
Teasels, & nerres (except the optic), etc. There are, however, a good many stellate pigment 
ceils, in the cater part of the stroma of the choroid. 

Lymph-Space between the Sclerotio & the Choroid; Lamina Fasca, Lamina 

snpra-unoroiaea. 

A large lymph-spaoe is described by Schwalhe as extending between the sclerotic & the 
choroid thronghoat the whole extent of these membranes. In birds, this space is bonnded by two 
smooth walls, and it resembles a seroas sac. Bat in most animals, it is traversed by namax>iu 
trabecale; and, in man, these trabecnlsB are so nameroas that they form qnite aplexiform tissue. 
That portion of this plexiform tissae, which, after detachment of the sclerotic from the choroid, 
remains adherent to the sclerotic, is what is called the lamina fusca ; that portion which remains 
adherent to the choroid, is what is called the lamina supra-choroidea, 

CillarT Mnscle. 

The circular fibres, which lie beneath the radiating ones, and which form whatisfreqnentlj 
called the circular ciliary muscle of Miiller^ appear to be greatly developed in hypermetropic eyes, 
and only slightly developed in, or even entirely absent from, myoptio eyes (Iwanoff). The signi- 
ficance of this fact does not seem as yet to be very dearly made oat. 

It would appear that some of the radiating bandies of the oiliarj muscle are oooasionally 
inserted into the sclerotio (Waldeyer). 

StTOCtnre of the Iria, 

The main points of interest made oat by Iwanoff are to the following effect t - 

Hhe posterior epithelial layer of the cornea is certainly prolonged over the anterior snrfaoe of 
the iris, bat with this modification, however, namely, that the cells become smaller and mora 
grannlar than they are over the membrane of Descemet or Demours. 

Both the sphincter & the dilator muscles lie in the substance of the iris nearer to its posterior 
than to its anterior surface. The sphincter is about a millimetre wide, and it surrounds the 
papillary margin. Kear this margfin it is thin, its fibres are closely packed, and they form complete 
circles. More externally, the fibres are more distant from each other, the circles Uiey form are 
less complete, and the muscle is thicker. 

The radiating fibres of the dilator muscle form either a thin continnons layer, or a network of 
inter-communicating bundles, pervading the whole structure of the iris from its ciliary to its papil- 
lary margin. Near the pupil, these fibres blend with those of the sphincter in the following manner : 
some arch round, take a circular direction, and come to form part of the sphincter ; others con- 
tinue in their primitive direction, and, crossing the fibres of the sphincter, run inwards till they 
reach the pupillary margin. Near the outer, or ciliary margin of the iris, the dilator mnscle 
breaks up into separate fasciculi, which are arranged in two layers lyingone upon the other. The 
fibres then curve round, become circular in direction, and form a kind of annular muscular plexus. 

Ljgamentnm Pectinatnm; Canals of Fontana A Schlemm, and Cavernous Spaces 

communicating with the Anterior Chamber. 

The festoon-like processes of white and yellow elastic fibrous tissues surrounded by 
epithelium, which curve inwards from the membrane of Descemet or Demours towards the 
periphery of the iris, leave intervals between them, which lead more or less directly into a series 
of cavernous spaces situated at, or close to, the point of janction of the cornea, sclerotic, iris, 
ciliary muscle, & ligamentatum pectinatnm. These spaces have given rise to much dis- 
cussion. Some of them appear to be directly continuous with, and to serve for the passage of 
lymph into, the anterior chamber of the eye ; and the canal known in many animals sis the 
canal of Fontana would simply be the largest of these cavernous lymphatic spaces (Schwalbe^. 
Bven the sinus circularis iridis, or canal of ScMemm^ which is evidently a circnlar vein*, is eaid to 
be in more or less direct communication with the anterior chamber : - Both the cavernous spaciee» 
and the veins of the anterior part of eye, become filled, it is said, with any coloured flcii 
injected into the anterior chamber. The reason why the blood does not find its way into the 
anterior chamber, is probably that greater resistance is offered to its passage in this direetioa 
than to its return by the ordinary venous paths. 

The statement respecting the Sinus circularis iridis is, however, denied by Leber, whosajs 
that it is only a diffusible colouring matter, that can penetrate into the veins, when injected into 
the anterior chamber. 

* Or rather, perhaps, a plexiform system of veins united at interrals into one trunk. 
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THE STBUCTXm E of the BETINA. 

The Betina should now be described as a nerrons and pigntfntary membrane. 

It is dmsible into eighi layers; and the way in which eight layers are now counted, instead of the 
three hitherto recognised, is as follows: -On the outer aspect of the retina is first counted, as 
an additional layer, what used to be called the pigmentary layer of the choroid. Then what 
used to be called the *< Middle or Granular Layer," instead of being divided into three 
ptrata, is now divided into four strata; and each stratum is counted as a separate layer. 
Further inwards, the two strata, which used to be called together the *< Internal, or 
Neryous Layer," t^^., the stratum of nerTe-cells, and the stratum of nerre-fibres, are also 
counted now as two separate layers. 

It should be added that the tfutnbrana limitanst which has hitherto been described as corering 
the inner surface of the retina, is now frequently described as forming one of the layers of 
this membrane ; and that a second membrana limitans is sometimes described on the inner 
aspect of the layer of the rods and cones; the first membrana limitans is then called the 
membrana limitans interna^ and the latter one, the niembrana limitans externa* This would 
bring the number of the layers of the retina to ten. 

Counting from within outwards, the eight layers generally recognised are :- 

(1) - The Layer of Nerve- fibres ; 

(2) - The Layer of Nerve-cells ^ or Ganglionic Layer; 
(8) - The Inner Molecular Layer ; 

(4) - 73%^ Inner Nuclear Layer ; 
(6) - The Outtr Molecular Layer; 

(6) - The Outer Nuclear Layer ; 

(7) - The Columnar or Bacillary Layer ^ or Layer of the Rods 6* Cones ; 

(8) - The Pigmentary Layer. 

Schnitzels View of the Nature A ConnectlonB of the Seve ral Layers. 

This view, whether absolutely correct or not, has at least the advantage of facilitating the 
comprehension of the facts, by binding them together into one general conception : It is 
given here as an introduction to the following k more precise histological description, by 
which it will have here & there to be corrected. This view may be summarised as follows : - 

" The Betina is the membranous expansion of the optic nerve." 
** lis piincipal elements are : - 

^ (1) - Nerve-fibres, in the course of which are found 

(2) - Ordinary nente-ceUs^ bipolar or multipolar, and also 

(3) - Variously modified nerve-cells^ the so-called Internal 6* External Granules. 

The nerve-fibres break up into exceedingly delicate plexuses in two 
situations, namely, in the inner h the outer molecular layers; they end in 

(4) - Peculiar terminal organs, the Pods it Cones,* 
** Its subordinate elements are : - 

(1) - A modified connective tissue (spongy connective tissue of Schnltze). 

(2) - A layer of pigment-cells : 
(8) - Blood-vessels ; 

(4) - Lymphatics," 

'* The connexions of the principal, or nervous elements, are as follows" : - 

<*The non-mednllated fibres of the first or Nbrvb-jibbb Later are continued into the proximal 
offsets- of the nerve-cells of the second or Ganglionic Later." 

<* The distal offsets of these nerve-cells, which are somewhat thicker than the proximal ones, 
enter the Inner Molecular Later, where they break up into a first and exceedingly fine 
plexus of primitive nerve-fibrils." 

''In the next layer, or Inner Nuclear Later, we see these nerve-fibrils (1) taking a more or less 
vertical course, either singly or in very fine bandies ; (2) passing through modified bipolar 
nerve-cells, the inner granules (of which there is but one for each fibril or bundle of fibrils) ; 
and (3) becoming collected into relatively large bundles, which enter the following, or 
outer molecular layer." 

''In the Outer Molecular Later, we find the relatively large bundles above mentioned breaking 
up into a second exceedingly fine plexus similar to the one already described as existing in 
the inner molecular layer." 

" In the next layer, or Outer Nuclear Later, we found an arrangement very similar to the one 
which prevails in the inner nuclear layer: ~ The nerve-fibrils are again collected into 
bundles, some relatively thick (cone-fibres), others much thinner (rod-fibres); all relatively 
thick, however, as compared with the bundles, or separate fibrils, which traverse the inner 
nuclear layer. Like these latter bundles, or separate fibrils, the bundles of the outer nuclear 
layer (1) take a more or less vertical course, (2) pass through a seoond set of modified 
bipolar nerve«cells, the outer granules (of which also there is but one for each bundle of fibrils), 
and (8) become collected into relatively thick bundles (upper part of the cone- and rod-fibres). 

" Finally, in the Columnar or Bacillart Later, or Later or thb Rods k Cones, we see the 
relatively thick bundles last named expanding into the lower, houiogeneous, or slightly 
granular, basal portion of the rods & cones." 
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SEPABATE DESCBIPTION of the EIGHT LAYERS. 



Layer of Nerve-Hbree. 

Is the direct oontin^ation of the optio nexre. At its point of entranoe into the t^ 
the optio nerye pierces the solerotio & ohoroid, and all the layers of the retina, ezoept 
this layer of nerve-fibres, which it forms by its expansion. Its fibres then radiate from 
the collioalns to the ora serrata, forming delicate inter-oommuaicating bundles supported by s 
few flattened oonneotire tissue corpuscles. These fibres oonsiat of azis-oylinders oidy, witbioat 
either primitiye or medullary sheaths; they yary a good deal in sise^ and are wanting at tbs 
yellow spot. 



Oa&glionlo Layer, or Layer of Nerve-Oells, 

Consists, oyer the greater part of its extent, of a single stratum of nerye-oelle, bapolsr 
or multipolar. Over the yellow spot (the forea excepted), k in its neighbourhood, the cells we 
more thickly set (sometimes they are eight or ten deep), but they are smaller. Towards tto 
ora serrate, they form but an incomplete layer. 

These cells present one delicate unbranched internal process, and one or more extemsl 
processes, a good deal thicker, and branched. The internal process arises from' tbe mner ex« 
tremity of the cell, which is always more or less rounded, and it passes obliqnety into the layff 
of the nerye-fibres, with one of the fibres of which it probably becomes cohtinnous. Theorigia 
of the external branched process, or processes, is from the outer and usually taperinc^ end of tbe 
cell ; these processes pass up into the inner molecular layer. 
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Inner Holeoular La^er. 

Ifl a oomparaiiyely thiok siratam of granular looking snbBtance, respecting the nature of 
whiob^ we quote from Max Sohnltze's masterlj article on the Betina in Strieker's Handbook of 
Histology. 

** The peculiar appearance of the inner molecular layer is due to the admixture of a rer j 
fine plexus of spongy connectire tissue, given off from the radial supporting fibres (fibres of 
Mfiller), with immeasurably minute nerTC-fibrils. The latter form an essential constituent of 
this layer. They may be isolated for short distances, when they appcxir as extremely delicate 
ft very tortuous fibres beset with fusiform raricosities. The thicker and branched ganglion- 
cell processes, which dip into this layer, can be Etill more distinctly followed, though little is 
known in respect of their mode of termination. It is doubtful whether, besides the norre-fibres 
ft the plexuses of the connectiye substance, a certain number of minute granules of unknown 
nature are not also present, as appears to be the case; or whether the nerre-fibres and the 
spongy connectiye substance giye rise by their peculiar disposition to the finely granular 
appearance. In regard to the coarse and ultimate destiny of the processes of the ganglion 
cells and fine nerve-fibres of this layer, we must admit the impossibility of giving any positive 
statement : The internal molecular layer interrupts our knowledge of the course of the nerve- 
fibres, which again become visible in the outer layers of the retina." 

N.B. - It is but right to state that Schwalbe is of opinion that the Miillorian fibrei^ 
not only traverse the inner molecular layer without giving off any offsets to it, but ara 
of a quite different chemical composition. 



Inner Nuclear Layer. 

Is composed of several strata of transparent nucleus-like bodies known as "inner 
granules." ^ese are of three different kinds. 

The more numerous ones are regarded as bipolar nerve-cells with a large nucleus ft but 
a relatively small amount of protoplasm, - the latter being collected mainly at the inner and 
outer ends of the cell, and prolonged into two delicate processes, an inner one ft an outer 
one. The inner processes are the finer and usually the longer; they are unbranchod, and they 
exhibit minute varicosities similar to those observed on ultimate nerve-fibrils ; they are clearly 
seen to dip down into the inner molecular layer; and it is more than likely that some of them 
become continuous with the outer branched processes of the nerve- cells, while others are 
probably continued into some of the fibres of the optic nerve. The outer processes are thicker, 
branched, non-varicose, and usually shorter. They dip into the outer molecular layer, and 
break up into branches usually two in number. These pass off nearly at right angles ; and 
break up into a plexus of exquisitely fine fibrils. 

The two other kinds of " inner granules " are first a few nucleated bodies connected with 
the fibres of Huller (V. fibres of Huller) ; and then some large rounded cells accumulated, some 
in the inner, others In the outer strata of this layer^ and either not prolonged into any process^ 
fx prolonged into one process only. 
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Onter Molec olar Layer. 

Ib a thin granular stratum rerj Bimilar {n appearance to the inner moleonlar layer. Thrm 
kinds of elements are made ont, at least in the horse, as entering into its stmotore. There is a cIom 
network of exceedingly fine conneotiye tissue fibrils similar to thoee which enter into the Btmctare 
of the inner moleonlar layer ; there are the branched & g^rannlar cells, each with a large <dear nnoleo- 
lated nnolens, from which the above fibres are derired ; and, finally, there are fine yarioose nenre* 
fibrils probably derired from the enter prolongations of the bipolar nerre-oells of the inner nndear 
layer. 



Outer Nuclear Layer, 

Consists of Tertioal fibres, or bandies of fibres, whioh trarerse its entire thidkneas, and in tBe 
ooorse of each of whioh is f onnd an oval nucleated body termed an ** onter grannie." Both fibnt 
& grannies are of two kinds. There are the rod* & the cone-fibres, which are oontinnons snperiorlj, 
the former with the rods, the latter with the cones of the columnar layer; and the rod- & the oooe- 
granules, situated, the former in the course of the rod-fibres, the latter in the course of the caaa^ 
fibres. 

As, in the g^reater part of the columnar layer, the rods are much more numerous than the 
oones, so, in the greater part of the outer nuclear layer, are the rod-fibres much more nnmerons thsa 
the cone-fibres. They are also much more delicate, and marked by minute raricosities, which the 
oone-fibres do not present. Internally, they appear to terminate upon the outer moleonlar layer in 
a yarioosity somewhat larger than the others, and from which exquisitely fine fibrils radiate into thiis 
outer molecular layer. 

The cone^fibres are much thicker, and less numerous. They are continuous eztemaOy irith the 
pear-shaped enlargement of a cone. They terminate internally in a large expanded h pyramidal 
extremity, or base, which rests upon the outer molecular layer, and from which exquisitely fio« 
fibrils radiate into the substance of this layer. While the rod-fibres are apparently stmotnreleas, % 
delicate striation, or fibrillation, is sometimes yisible on the cone-fibres. 

The rod-granules are oyoid enlargements which may be situated in any part of the oonree of 
the rod-fibres. They are occupied by a yery large nucleus deyoid of nucleolus, but which, exhibits 
a remarkable.cross-striped appearance : - The highly refracting substance of this nucleus is diyided 
into three relatiyely dark transyerse bands by two dearer h less refracting ones; sometimes thers 
are but two dark bands h one clearer one. 

The cone'granules are pyriform enlargements usually situated in the upper or peripheral part 
of the course of the cone-fibres, close to the so-called membrana limitans externa. Their larger 
end is turned outwards, and is directly continuous vrith the base of the corresponding oone ; or thers 
is at most but a short thick trunk uniting them. Their narrow end is turned inwards, and. oontiBUffi 
into a oone-fibre. The cone-granules are larger than the rod-g^nules, but they present no tmnsrecsr 
striation. 

It should be added that the real difference between the two kinds of gprannles is prob&bly not m 
great as would appear at first sight. As regards the transyerse striation of the rod-G^r&nnlea, it '^ 
considered by Erause to be a post-mortem phenomenon due to the partition of the nudeoa. And, aa 
regards the superficial position of the cone-granules in the outer nuclear layer, it may immediate^j 
be stated that it does not preyail eyery where : - At the yellow ppot, where there are only cones >: 
the columnar layer and only cone-fibres & cone-granules in the outer nuclear layer, sknd wh«?? 
these structures are therefore more closely packed than elsewhere, the cone-granules sure surras^ 
in seyeral strata separated from the bases of the cones by a ooosiderable distance, and. oonnec re 
to them by an attenuated stalk. Both rod-granules h cone-granules are indeed considered Sf 
Hax Schultze as nerye-cells with a yery large nucleus ft only a small amount of protopUcs- 
Similarly also are the rod-fibres considered by this Author to be nerye>fibres, and the oone-fibces : 
be bundles of the same. The rods ft cones of the columnar layer, next to be daeoribed, wos.- 
then be the terminal organs of the optic nerye-fibres. 
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Columnar or Bacillary Layer, or Layer of the Rods & Coneg. 

Ifl probably the layer whiob contains the terminal organs of the optic nerve-fibres, f>., the 
organs in which impressions of light originate through the oonversion of luminons vibrations into 
sousory nerve-movement. 

These terminal organs are of two kinds, the rods & the <oms, the general arrangement of 
which has been given in the old description, page 358. 

The rods are much more nnmeroas than the cones, except at the yellow spot, where only oonos 
are found. 

Both rods and cones consist of two very dijfferent segments^ an inner one and an outer one ; 
the separation between which segments occurs, in the case of the rods, about the middle of their 
length, and in the case of the cones, towards the junction of their middle & outer thirds. 

In the rods both segments are very nearly of the same size & shape, the inner segment being 
simply a little bulged towards its middle. In the cones, on the contrary, the inner segment is 
much wider than the outer one, the latter appearing merely as a pointed appendix to the former; 
both segments are also shorter, the outer one especially ; The cones do not reaoh the pigmentary 
layer, while the rods are partly embedded in it. 

The intur segments of both rods & coneg are marked by two sets of longitudinal stria^ the 
external or super ficial^ A the internal or deep. 

The external or superficial stria are well represented in the figure on page 618 of the Eighth 
Edition of **Qnain's Anatomy." These striee appear to be due to delicate longitudinal fibres of 
connective tissue, which, on the one hand, are continued from the connective tissue of the outer 
molecular layer, and, on the other hand, are prolonged upon the outer segments, giving rise to the 
superficial striation which these also present (Max Sohultze). These fibres form " basket works " 
or " cradles " for the support of the rods & cones. 

The deep or internal stria are well represented in the figure on page 612 of the above- 
mentioned Edition of ** Quain's Anatomy." They are faintly visible also in the figure on page 613, 
where, in the upper three-fourtbs of the inner segment of the cone, they are seen to be superadded 
to the superficial striee, which alone exist in the lower fourth. This internal striation exists only in 
the outer part of the inner segment. It ends somewhat abruptly, in the rods at the junction of the 
middle k outer thirds, in the oones at the junction of the middle & inner thirds. 

Thus both rods and oones present an inner or basal portion (inner third of the cones, inner 
two-thirds of the rods) which presents no deep or internal striation, and is either homogeneous or 
mora or less granular. 

Both in the rods and in the cones, this homogeneous basal portion is oontinuous internally 
with the corresponding fibre & £pranule of the outer molecular layer, - with the corresponding 
rod-fibre & rod-granule in the case of the rods, with the corresponding cone-fibre & cone-granule, in 
the case of the cones. 

The outer segments of both rods & cones also present a double striation: firstly the longi' 
tudimd sfriation above described as being prolonged upon them from the inner segments (which 
longitudinal striation is less evident, however, on the outer segments of the cones than on the outer 
segments of the rods) ; and secondly a well marked transverse striation especially evident on the outer 
segments of the cones. This transverse striation corresponds to the lines of separation of a 
series of superimposed discs, into which the outer segments have a tendency to break up, especially 
when dipped into aqueous fluids, or otherwise submitted to the effects of imbibition. 

Bespecting the nature of the rods and cones, it is suggested by Max Schultse that only the 
inner segments are nervous elements ; that the outer ones are mere physical or mechanical appen- 
dages comparable to the auditory hairs, the hair-like processes of the olfactory membrane of 
amphibia, reptiles, eta; and that the two segments are connected together merely by a common 
sheath formed by the longitudinal fibres of connective tissue already described. This view is sup- 
ported by the fact that, while the inner segments are easily stained by carmine, iodinOi etc, the outer 
ones, on the contrary, are scarcely coloured by these reagents. 

Pigmentary Layer. 

lolas keen very carefully described by Max Shultze, who has shown that it is intimately 
blended with the outer part of the layer of tl e rods & cones. It consists of a single layer of 
hexagonal nucleated cells. The upper or outer part of these cells — that which is turned towards 
the choroid — is flattened, devoid of pigment, and usually contains the nucleus. The lower or 
inner part is loaded with pigment granules, and is prolonged into numerous dependent processes, 
which partly fill up the intervals between the rods k the tapering ends of the cones. It is these 
processes, which, in the embryo, obliterate little by little the cavity of the primary optic vesicle 
by jcMning its two walls into one membrane. 
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The Sostentacnlar Framework of the Re tina. 

Is made up of a delioate oonneotire tissue, the s^ngy connective Hssiu of Sohnltze, wliioh ts 
very similar to the neuroglia of the brain & cord. This tissue forms the fibres of M^er,- the 
inner and the oater extremities of whioh fibres it is, which join together to form respectirely 
the numbrana limitans interna^ h the tnembrana limitans externa. 

The fibres of Huller hare g^yen rise to much discussion, and they are still Tiewed in s 
somewhat different light by Sohultse & by Sohwalbe. 

They commence on the inner surface of the retina by a large k expanded conical base or 
foot, which is a connectire tissue corpuscle; for it consists of granular protoplasm frequeutlj 
presenting a nucleus. These feet are joined together by their sides, so as to constitute s 
reticulated layer or boundary, the membrana limitans interna^ whioh latter can scarcely be con- 
sidered, however, as a continuous membrane. 

The fibres of MuUer then pass up through the entire thickness of the retina as far as the 
layer of the rods & cones, presentiog the following peculiarities in the seyeral strata : - In the 
nerve'Jibre &* ganglionic layers, they are pretty smooth in outline, being marked by only two or three 
lateral projections, from which delicate processes extend between the nerve-fibres ft nerve-cells. 
In the inner molecular Ictver they diminish considerably in size. Why they thus diminish is nos 
very clearly made out, for while, according to Schultse, it is because they give off numerou 
fibres to this layer, they, on the contrary, traverse this layer, according to Sohwalbe, without 
becoming connected with it. In the inner nuclear layer, the fibres of Hiiller, not only giro off 
deUcate processes which run between the "inner granules," but they become connected with 
one of these " gpranules," whioh is probably a connective tissue corpusole, interposed in their 
course. They then traverse the outer molecular layer in very much the same manner, aocording 
to Schultze, in which they traversed the inner molecular layer, that is to say, giving numerous \ 
delicate offsets to it. In the outer nuclear layer they break up into a system of processes & 
laminad, which surround both the outer granules, and the rod- and cone-fibres. Finally, rooni 
the bases of the rods ft cones, some of these offsets unite into an imperfect ft reticuUted 
stratum, the so-called membrana limitans externa, from which a few exceedingly delioate fibrib 
pass up upon the rods ft cones to form their longitudinal strias (Schultse). 



The Vessels of the Retina, 

The blood'veesels supply only the four inner layers, /./., the nerve-fibre ft ganglionio layeny 
and the inner molecalar ft mner nuclear layers; and, except near the optic nerve, these Tessed 
have no communication with those of the choroid. Perivascular lymphatics forUier marosai 
both the veins ft the capillaries. The four outer layers receive no blood-vessels, though lymphsafl 
vessels pervade the interstices between the pigmentary layer ft the layer of the rods ft conea 

The distribution of the arteria centralis retina is usually as follows : - It divides into v^ 
branches, one ascending, the other descending; and each of these branches again divides inis 
two, one internal, the other external. The external branches are the larger. They snrii^ 
the macula lutea, into whioh they send deUcate capillaries, whioh end in loops at the margin <i 
the fovea centralis. 

The veins take the same course as the arteries. Their walls are very thin, and oobss 
simply of a layer of epithelioid cells ; they are somewhat supported, however, bj being s^ 
TOWided by a perivascular lymphatic, as stated above. 

These perivascular lymphatics are bounded by a second epithelioid layer, outside whicA, ^ 
the case of those which surround the veins, is a layer of slightly modified rstifonn tissueL T;Hf 
oommuuicate with the lymphatics of the optio nerve. 
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PMuliaritids of Stnictare at the Fovea Centralis ft TeUow Spot. 

Hay be grouped under the four following heads : - 
!• - Pkbpondbeakcb of the FBiirciPAL OR Nbbtous Elbhents oyeb tsb Subobdinatb Sub- 

SmTACULAB FbaXEWOBK, AND MODIFIED FhTSICAL P&OPEBTIBl BESULTINO THBBE7B0U. — YeLLOW 

FiGMBKT. - At this, the most Bensitiye part of the rctiDa, the principal or nenroos elements are yery 
mmerons and closely packed; while the ooDnectire tissne is very scarce, and the fibres of M^ler 
ne entirely absent. Hence the softness of this part, and its proneness to post-mortem changes. The 
tissne of the forea centralis is so yery easily destroyed, that, for a long time, the foyea was de« 
ioribed as a foramen, the foramen of Soemmering, 

The yellow pigment is deposited thronghont all the layers, except the layer of the rods and 
oones. It is most abundant and most intensely coloured oyer the royeai paler towards the peri- 
phery of the yellow spot. It differs from pigments generally in being perfectly hyaline, not 
granular : it in nowise interferes with the transparency of the retina, except in so far as it absorbs 
a portion of the yiolet & blue rays before they reach the cones. 

II. - Genebax Abbangememt of the Latebs at the FoyEA Centbalis - Tho retina as a whole 
is thinned, and its free surface is depressed, at tho foyea : - The foyea is really a fossa. 

All the layers of the retina, howeyer, are not thinned. The pigmentary layer is unaffected. 
The bacillary layer is thickened : its under surface, {>., the surface turned towards the outer nndear 
layer, presents a marked projection, which projection indents the outer nuclear layer. 

It is only the more superficial layers that are depressed and thinned: - The layer of nerve-Jihres 
disappears almost entirely at the margrin of the foyea. The layer of nerve-cells is prolonged a little 
further; it disappears, howeyer, in the deeper part of the fovea. The inner molecular h inner nuclear 
lovers are yery greatly reduced. The outir nuclear layer is depressed on, and thinned at the expense 
o^ both its surfaces ; it presents its stratum of cone-granules and a yery thin stratum of oblique & 
diyerging cone.fibres, the reason of the obliquity & diyergence of which fibres will be explained 
presently. 

III. - Abbangexent of the Fbincipal or NEByous Elements at the FoysA Gektbalis - This 
arrangement is characterised by the radial remoyal in eyery direction from the centre of the foyea^ 
of all the structures, except those of the bacillary layer, namely, the oones« and of the oone-granulea 
which are contiguous with them ; - which two latter structures are, on the contrary, more closely 
packed than anywhere else. 

Oyer the yellow spot, the bacillary layer becomes modified as follows : - The rods diminish in 
number, and gpradually disappear ; there are none over the extent of the foyea. The cones^ on the 
contrary, gradually increase in number, but gradually become at the same time more slender and 
longer, and more closely packed. Their diameter diminishes from six or seyen mioromillimetres to 
three; their length increases from fifty or sixty micromillimetres to a hundred. Their arrangement 
is exceedingly regular; they are disposed in carved lines which converge towards the centre of tha 
fovea, and g^ve rise to the appearance of a shagreen, or of a guUlochi or maohine-tumed baok 
of a watch or locket. 

To each cone in the bacillary layer corresponds a cone-granule in the external nuclear layer; 
and from each cone-granule arises a cone-fibre. Now each cone-fibre has to find its way to ita 
corresponding inner granule, and to its corresponding nerve-cell. As these have been remoyed 
from the centre of the foyea towards tho periphery, each cone-fibre must run in an oblique direction. 
As was well pointed out by Mr. Hulke, the cone- fibres radiate in every direction from the centre of 
the fovea towards the periphery of the macula. In its radiating course, each fibre presents a wave- 
like incurvation outwards, and then runs horizontally for a certain distance, before it again dips 
down towards the more superficial Inyers. This arrangement reduces, to a certain extent^the degree 
of thickening of the inner or fibrous part of the outer nuclear layer, which thickening must result 
lh>m the accumulation round the fovea, of the cone-fibres which properly belong to the fovea* 

lY. - Arbanoexent of the Fbincipal on Nebvous Elements oteb tsb Yellow Spot, abouhd 
SHE FoVBA Centralis. - This arrangement is necessarily cbaraoterised, as a oonsequenoe of the 
arrangement which prevails at the fovea, by the peripheral accumulation of the structures 
remoyed from the fovea : - All the layers superficial to the layer of the rods and oones become 
thickened : - The inner or fibrous part of the outer nuclear layer is thickened through the accumulation 
of cone-fibres ; the inner nuclear layer is thickened thruu^^h the accumulation of the inner granules; 
^o ganglionic layer is thickened through the accumulation of nerve-cellSj etc. It may be added thai 
the nerye-oellB and inner granules are disposed,^ like the oone»fibre8| in a fomewhat obliqae and 
radiating manner. 
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Pecnliaritieg of Stractnre towards the Ora Serrata, ft in the Para Ciliaris, 



Towards the ora^ these peooliarities are— >(1) the gradual thinning of the retina as a whole, 
(2) the gradaal disappearance of the principal or nervons elements, and (8) the relatiTe increase 
of the connective tissue elements, A more particnlarlj of the fibres of Mfiller. Then comes, 
a/ the orOf a somewhat abrupt change, which takes place in a sone of abont j\^ of an inch is 
breadth. All the strnctnrea of the retina (except the pigmentary layer, which is continued upon 
the cih'ary processes), are replaced by the single layer of cells of the pars ciiiaris. 

The layer of the rods & cones disappears first, the cones extending a little fnrtber than 
the rods. The nerye-fibres k, nerre-oells disappear next. The inner moleoalar layer oontinnes 
a little further, but it is made up to a great extent of Miillerian fila^es ; it ends in a some- 
what rounded margin. Farther on, the two nuclear layers merge into one layer, which becomes 
oontinnous with the layer of cells of the pars ciliaris. 

The pars ciliaris consists of a single layer of cells— colnmnar, striated, or finely grannUr, 
with a clear oval naolens in their outer part, near the pigmentary layer. These cells are at 
first of a considerable height, but they soon become much shorter. What their real nature is,ii 
a qnestion which has giren rise to much discussion. By Eolliker they are considered to corre- 
spond to the larger cells which form the bases or feet of the Miillerian fibres, and which give 
rise, by their union with each other, to the membrana limitans interna. Schultse inclines in 
favour of this yiew. Schwalbe, on the contrary, opposes it on the strength of his belief that 
the membrana limitans interna is not formed by any part of the Mullerian fibre?, and that it 
is further prolonged upon the pars ciliaris. The inner end of these cells Taries a good deal 
in shape; it may be rounded, pointed, square, branched, etc. Their sides are sometimes pro- 
longed into procesaes, from which delicate fibres are given off. 
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THE STRUCTURE of the LENS. 



The drawings of Babnchin ft Arnold, reprodnoed on pages 625, 761 &> 765 of the Eighth 
Edition of <* Qnain's Anatomy," will faoilitate the comprehension of the following additional 
details from Prof. Babnchin's article on the lens in Strieker's Handbook of Histology, trom 
whioh article onr most recent information on the subject is to a great extent derired. 

The lens may be regarded as consisting of a thin anterior wall composed of a single layer 
of cells, and of a thick posterior wall composed of cells elongated into fibres, between which 
walls is comprised a carity, real in the foetus, virtual in the adult. 

Both cells & fibres are perfectly transparent, in fact invisible, when fresh, but after a time, or 
after treatment by reagents, they become cloudy, and they then show their oootonr & their nucleus. 
The central cells of the anterior wall are 'flattened ; the peripheral ones become cubical, or 
elongated perpendicularly to the surface. Farther outwards the cells become still taller, and 
also oblique ft conical, their inner ends inclining forwards towards the anterior surface of the 
lens, and their broad bases being turned backwards towards the posterior surface. Still farther 
outwards the cells become longer still, and their direction still more oblique, their anterior 
extremities curving farther ft farther forwards to meet more ft more central cells of the anterior 
surface. 

Thus the transition from the cells of the anterior wall to the fibres of which the posterior 
wall is composed, is effected by the simple elongation of the former. 

The mode of formation of the posterior wall is as f ollovic3 : - Flattened fibres unite to form 
lamellse, which, covering one another concentrically like the coats of an onion, first increase 
in size from the point of transition between the walls towards the axis of the lens, and then 
diminish towards the central part or nucleus, attaining their smallest diameter at, or a little 
behind, the centre of the organ. 

The peripheral or equatorial, or transitional, lamellss are curved outwards, that is to say, 
they present their convexity towards the axis of the lens. They are slender in the centre ft 
expanded at their extremities, these extremities resting, the anterior one on the fiattened cells 
of the anterior wall of the lense-cavity, the posterior one on the posterior lamella of the capsnle. 

As we pass from the periphery of the lens towards its axis, we find the several lamellae 
first becoming straight, and then carving inwards, and at the same time becoming longer : - 
Each successive lamella projects beyond the superjacent ones, and, both in front ft behind, the 
lamellae overlap each other like the tiles of a roof. 

All the lamellse above described extend from the cells on the anterior aspect of the lens, 
in front, to the posterior lamella of the capsule, behind. Beneath them, ue,^ nearer the nacleus, 
is, however, a more central set of lamellas, whose anterior and posterior extremities terminate 
within the lens in a more or less complex manner. In some fishes ft amphibia, these latter 
lamellas meet in the axis of the lens, both in front ft behind. In the torpedo, the posterior ex- 
tremities meet in the axis, while the anterior ones form a raphd, which appears in the shape of 
a transverse line. In some mammals, such as the rabbit, the hare, etc., both the anterior ft the 
posterior extremities of the lamellse terminate as above, the anterior ft posterior raphes, however, 
crossing each other at right angles. In the human foetus, the anterior and posterior raph^j 
become stars with three rays, usually described (Y. page 359) as the *' planes of separation " 
between the *' segments." In the adalt, the rays multiply, and the stars become more complex. - 
As to the course of the individual fibres of the *< segments," the statements on page 859 are 
confirmed. 

The lense-fibres are more or less fiattened six-pided prisms with slightly serrated edges. 
They fit so exactly one to the other, that, except in the planes of separation between the 
segments, where the extremities of the fibres meet, there is bat little cementing substance 
between them. 

In the early condition, each fibre presents an oval nucleus whioh is first situated a little 
behind, and then, as the fibre elongates, a little in front of the middle of its length. In the 
adult, these nuclei disappear, except towards the periphery of the lens, where they remain to 
form the nuclear sorUt or, as it is sometimes called, Meyer's Motte, 

The lense-fibres have probably no distinot limiting membrane or sheath, though their 
outer parts are denser and less easily acted upon by reagents than the more central ones. This 
is also the case with the more central parts of the length of the fibres as compared with their 
extremities. 

In the adult, the lens ft its capsule receive no vessels : - The capstdo^pupUlary membrane^ 
and the branch of the arteria centralis retinae whioh reaches it through the canal of Stilling, 
disappear a little before birth, f>., as soon as the aqueous chamber begins to expand. 

The capsule of the lens is apparently structureless. It is thinnest opposite the posterior 
pole, and thickest where it blends with the suspensory ligament or zonula of Zinn. 

For further details the reader is referred to " Quain's Anatomy," and to the translation of 
Prof. Babnchin's article by Mr. Henry Power. 

21 



383 



THE VITBEOUS BODY. 



Althongh, in the freah, oondition, the vitreoas body appears Btmctareless, or Terj neariy 
B0| in hardened preparations a more or less distinct concentric lamellation can be perceired in 
the portion nearest the retina, which portion is also firmer than the more central part. And 
from this appearance it is conjectnred that the peripheral portion of thevitreons bodj is dirided 
by exceedingly delicate membranes into flattened lamelUs parallel to the snrfaoe, and incladed 
one within the other. A radial marking has also been observed in sections made transversely to 
the axis of the eyeball. 

Scattered throughout the yitreous body are a rariable number of corpuscles. Some giie 
o£E processes presenting bud-like enlargements like strings of pearls; others contain large 
yacuoles by which their nuclens is pushed to one side; many are apparently white blood 
corpuscles endowed with the power of amcsboid movement. 

The fluid part of the vitreous body consists of water with a little albuminate of sodi^ 
traces of mucin, and a small proportion of salts. 

A blind canal, the canalU hyaloidms^ or canal of Siiiling^ traverses the vitreous body from 
the papilla optici to the back of the lens. It is a remnant of the canal which, in the fcetii% 
transmitted the branch of the arteria centralis retina to the capsuto-fupillary membrane^ It if 
about a line in diameter, but slightly widened behind, and is filled with a watery fluid. It is 
best seen in the fresh eye. It may be injected by fordng a coloured solution under the pia- 
matral sheath of the optic nerve. 

The Hyaloid Membrane (Profs, Sharpey ft Sohafer's Description) , 

The hyaloid membrane entirely invests the vitreous body, except in front, where it passes 
forward to the anterior part of the oiroumferenoe of the lens, forming the suspensory Hgameat 
cf the tens, or sonula of Zinn. 

The posterior part of the hyaloid membrane, or hyaloid proper, is exceedingly thin and 
apparently structureless ; but against its inner surface are generally found what appear to be a 
few micprated white blood corpuscles capable of amooboid movement. This part of the men- 
brano is adherent to the retina near the point of entrance of the optio nerve^ at which point a 
few retinal vessels entered the hyaloid during festal life; elsewhere it may readfly be 
detached, when it usually becomes thrown into folds. 

The more anterior part, that which forms the sonula of Zinn, is strengthened by 
numerous radiating fibres apparently intermediate in character between the elastic & white 
fibrous varieties (Schwalbe), which fibres commence opposite the oraserrata. This part farther 
presents small radiating folds, the processus ciliares zonu/a, which fit into the intervals oC the 
ciliary processes of the choroid, and to which a little of the retinal pigment oommonly remaias 
I attached. 



Quite in front, tV, between the ciliary processes and the margin of the leas, the hyaloid 
\ membrane again becomes smooth. It is here that it forms part of the posterior boundary of 

the aqueous chamber, and also of the anterior boundary of the so-called canal of Petit. This 

so-called canal of Petit is a sonular space triangular on section comprised between the hjraloid 

membrane, the vitreous body, & the circumference of the lens. Daring life, it is belioTed to be 

[ very limited in its extent, or even not to exist, the vitreous body normally reaohing^ or extendi^ 

veiy near to, the point of attachment of the hyaloid to the anterior lamella of the ca^psale c: 
the lens. 



K The Hyaloid Membrane (Different Views of Henle, Iwanoff Ss others), 

Tlio vitreous body is not, as has hitherto been generally admitted, sarrooBded by s 

special membrane, the BO>oalled memhrana kyaJoidea, This membrane is identioal with th» 

> memkrana limitans interna of the retina. It is a constituent part of the retins^ and is applied te 

* the vitreous body only as far as the retina extends, that is as far as the ora Benrmtsk fVom this 

point, the roembrana limitans becomes continuous with the pars ciliaris retimee^ which latter i? 
separated from the ritreous body by meridianally running fibres. Henley who demoaatrated t^ 
non-existence of any distinct ** hyaloid membrane,*' gave to the membnma Umitsiis iateres ^ 
the retina the name of m v.^r. ?;/.-: 'imitans hyaloidea. 
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THE MEMBRANOUS LABYBINTH. 



It IB now known that the membranons semiciroalar oanals ana ampnliflB ao not ftotu in 
the perilymph, as was believed np till lately, bat that, on the contrary, they are flattened against, 
and attached to, the side of the osseons semioironlar oanals which corresponds to the conyexity 
of their onrre. Only that part of their oircnmferenoe, which forms the oonoayity of their 
onrre, is free, and bathed by the perilymph* 

It has farther been shown that the ntricale ft saocale oommanioate with each other by 
means of a small coscal canal lined with epithelinm, which lies in the aqaeduotos yestibnli : At its 
outer extremity this canal divides into two branches, which open, one into the ntricale, the 
other into the saccule. As the saccule is continuous with the canalis ooohles by means of the 
canaiis reuniens of Hensen, the cavity for the endolymph is uninterrupted frmn one end of the 
membranous labyrinth to the other, as is also the cavity for the perilymph throughout the 
osseous labyrinth. 

The walls of the semioiroular canals, ampullsa, utricule, & saccule, are shown to oonsist^ 
as was stated by Eolliker, of three layers, namely, an outer fibrous layer, a tunica propria^ and 
a layer of epithelium. 

The fibrous layer contains a few irregular pigment-oells. It is thinnest over the attached 
surface of the tube, where it blends with the periosteum, thicker over the |free iRirface, and 
thickest at either extremity of the transverse section, i>., where the wall of the membranous 
oanal leaves the osseous canal. And in these latter situations it is prolonged into numerous 
fibrous bonds, which traverse the endolymph to become attached to the periosteum ; many of 
those bands contain blood-vessels, and some of them reaoh the opposite side of the osseous 
■emioironlar oanal, f>., the side of its oonoavitr. 

The tunioa propria is a clear, glassy, homogeneous membrane, also thinnest over the 
attached surface, thicker over the free surface^ and thickest at either extremity of the trans- 
verse section. Externally it is not always very dearly demarcated from the fibrous coat. 
Internally it is raised, except where it is thinnest^ into numerous papillif orm eminences, whiok 
prefect into the interior of the canals. 

Where the ampullss, and the utrioule ft saccule, are attached to the osseous wall, both this 
ooat ft the fibrous coat become somewhat modified j the fibrous coat forms a loose-meshed tissos 
trawersed by the nerves, as explained below, and the tanica propria is considerably thickened. 
Hence result internal projeotions termed the crista acustica, or, in the ampullar, the septa 
transifersa. 

In man, the epithelial layer consists of a single stratum of flattened cells, except over, 
and in the neighbourhood of, the crista acustica, where it undergoes the important modifications 
described below. In some of the lower mammalia it is considerably modified, however, in other 
situations. 

Over the cristn aoustlcsd there are three or four different kinds of epithelial structures : - 
Pr^ecting from the surface, there are numerous long stiff dlinm-like processes, the audiiory 
hcdrs^ which dip into the endolymph. Beneath these is a layer of large columnar cells of whiok 
the deep or attached extremity tapers to a point. Between the deeper ends of these columnar 
oells are some smaller spindle-shaped ceUa armed with elongated processes, whidh processes 
pass up towards the free surface between the columnar cells. In the deeper strata there are^ 
aocording to Schultxe, some elongated pyramidal oellB, with broad attached bases, the upper 
tapering ends of whidi cells pass up between the structures already described, which structurss 
it appears to be their office to support. Finally, there are^ aocording to Betaius, several rows o( 
nucleated bodies in the region of these pyramidal oells. 

All these structures rest upon the loose-meshed tissue of the fibrous layer. The nerves 
traverse first this tissue and then the tunica propria. They lose their medullary sheath ft dark 
contour either in the tunioa propria (Schultze), or a little beyond it (Betsius), and they are 
then continued as simple azis-qyiinders. These latter break up into > network of very fiae 
fibrils. 

Statements differ as to which of the superficial structures it is, that receive the terminal 
filaments of the auditors nerve, on the one hand, and, on the other hand, support the auditory 
hairs. Aocording to Sonultze, the filaments of the auditory nerve enter the deep ends of the 
spindle-shaped cells, and it is the superficial processes of these oells that support the auditory hairs; 
and farther, aocording to Bfidinger, it is the nerve-fibrils themselves which, after traversing the 
spindle-shaped oells, and becoming connected with the nuclei, project beyond the free sorfaoe 
as auditory hairs. Aocording to Betsius, on the contrary, it is the columnar cells which, on the 
one hand, receive the terminal filaments of the auditory nerve, and, on the oM&er hand, support 
the auditory hairs. 

It is not known what preciie relation the otoliths bear to the other stmotureS| or what 
their functions are. 



THE MINTTTE 8TBPCTPBES of the CXX3HLEA. 



Snob ara the imcertamties which itilt |»«tuI with raspeot to th* detail* of thia Bsbiect, 
that, Dot«iUiit>ndiiig tha moat emrdul eontUvrmlian, no bau for tha tabolation tharwit oooJJ 
be fonnd, which would DOt ha*a been open to maiij objaotioiia. The isbjeot ia stQI h umlnr, 
and abould be gone into rerj thonnighlj, or it will not be andentood. In (he Anthor*! opioioa, , 
the beat advioe to be giron to tboae wbo wieb to maater it, ia Gnt to itndj oaiefnllj the adniir- 
able rAumJ ^ren in the Eighth Edition of "Qnain'a Anatomf,'* and then to miqilaiiiBit thisatndj ^ 
bj that of Walde^ar'i Artiole on the Auditory Nar*e A Cochlea in BtrM^et'e Handbock of YSa- ' 
tolog7, the tranalation o( which bj Mr. Hsorj Power ((or the ITew Sfileahaai Sooiatj), will be 
fonod in orery pnblio litrary. Tbaro ia alaa a abort bat Tarj good duaiu iptioa in the Eiglt^ | 
Edition ot " QrBj'a Anatomy." 

It wonld appear that the membrane of Corti, or membrana teotoria, enda in » thin (i«c ' 
edge abore the oater aet of hair.oetl^ or cell* of Corti; the aiMiallad icaia media i» tltaiafon > 
part ot the canalU cxhUa. i 

Henoe the spiral canal ia dirided into three pirta only, the aoala Teetiboli aboTV, the aoala 
^mpani below, h the canalia ooohlew in the middle. The aoatm TcstibsU and tjmpwii w* 
coDtinnoDa with the oaTity of the oaaecoa labyrinth, and are filled with ftrilymph. The eaaiiJ 
oochlem ia jmned to the aooenle '\jj the canalia reoniena of Heole^ and ia filled wiUa i la^n'j -•• 

For a OsmniL Tnw o( the nibject, tee page 370. 
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THE TBIANQLES of the NECK. 



The olasrioal descriptions of the side of the neck, though a pretty faithfm ezposi 
of the parts seen as they lie on the disseoting-room table afler a few hours of carefal 
work with the scalpel, become inaccnrate & nseless when taken to represent the parts 
as they exist in the undissected body, and as they present themseWes to the surgeon 
in the person of his patient : - To mention but one of the facts hitherto set aside 
by descriptive Anatomists, the stemo-mastoid is now known to cover the whole of 
the vascalo-nervoiu bundle of the neck, and even to extend forwards superiorly as 
far as, or very nearly as far as, the angle of the jaw, as long as its sheath of deep cervical 
fascia remains intact. - What becomes then of the anterior triangle ? 

This Tablet will therefore be found to contain little more than the mere boun- 
daries of the triangles & sub^triangles as they are usually described, and a co*ordinate 
enumeration of the principal vessels, nerves, etc., which they have hitherto been said 
to contain. - The Author's description of the neck will appear among the Tablets 
on "Operative Anatomy.' 
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ANTERIOR TRIANGLE 

Is bonnded by ■temo-maitoidy middle line of neck, lower border of jaw k line iVom 

angle of jaw to mastoid process. 
It is dirided by anterior belly of omo-hyoid, and by stylo-hyoid & posterior belly of 

digastric into : 

Z&fl Carotid TriftnglO ^ Bounded by stemo-mastoid, anterior belly of omo-hyoid, & 

middle line of neck ; contains beneath sterno-hyoid & .thyroid : 
Common carotid artery, internal jugular vein, pneumogastric &* sympathetic; 
Inferior thyroid artery , recurrent laryngeal nerve ; 
Trachea, thyroid gland, lower part cf larynx. 

Sup* Cftrotid Triangle ~ Bounded by sterno-mastoid, anterior belly of omo-hyoid, 

stylo-hyoid & posterior belly of digastric ; contains : 
TermifuUion of common carotid artery, internal &* external carotid arteries, &» first 

branches of the IcUter ; 
Superior thyroid, lingual, facial. A* internal jugular veins; 
Pneumogastrie, superior laryngeal, &* sympathetic nerves : 
Hypoglossal &* descendens noni nerves. 
Upper part of larynx, lower part of pharynx. 

Submaxillary Triangle - Bounded by median line, jaw-bone & line from angle of 

jaw to mastoid process, and by stylo-hyoid & posterior belly of digastric ; 

contains : 
Submaxillary gland, facial artery & vein ; 
Submental artery, mylo'hyoid artery & nerve; 

Lower part of parotid gland, facial nerve, external carotid artery ztn'th its posterior 

auricular, temporal ^ internal maxillary branches ; 

Internal carotid, internal jugular vein, pneumogastrie, sympathetic all separated from 

external carotid by stylo-glossns & -pharyngeus & glosso-pharyngeal n. 

POSTERIOR TRIANGLE 

Is bounded by stemo-mastoid, trapezius & clavicle. 

Its floor is formed from above downwards by splenius capitis, levator anguli scapulas, 
posterior h middle scaleni, and superior digitation of serratus magnus j - 
a part of the complexus is sometimes seen above the splenius. 
It is divided by posterior belly of omo-hyoid into : 

Snp. or Occipital Portion -The largest, contains: 

Superficial cervical plexus A spinal accessory nerve^ 
Transversalis colli artery & vein. 
Fat h lymphatic glattds. 

Inf. or Olavionlar Portion - The smallest, its size varies greatly with the extent of 

clavicular attachments of stemo-mastoid h trapezius, situation of omo- 
hyoid, and elevated or depressed position of shoulder. Contains i 
Third part of subclavian artery. 
Brachial plexus, 

Transversalis humeri h transversalis colli vessels^ 
External jugular vein. 
Fat & lymphatic glands. 



PASTS dONCEBNED in INaUINAI. HERNIA- 1st T. 



form tba '■sT-f"' ft •<»>(■] naloDi. Fnm Um litter an dotted tha inperfldal conringi ot Urge bendie. vUA 

BiparflelKl coTaHnsi ue v>n ume u Uum of ths «vd ft toUi. Tbe formar oompriKa tha parti mm 

dlrectlj coDcemed In tba occumica ol tbe protnulOD, and In tlw nrKlcal oparauon* tbantqr nqntnd, 

SCROTAL BEOION — Tld•"ooTeHIlcsDfCaTd&TcBtu- 
INGUINAL BEOZOH — Bouided hj PonpBrt'a UgaaHnt, DWdlan Una, hoilioDtal Una thmcli anterior 
uqniar iptse of lliam. Fi«*bd1« tor nmmtnaBon Uw toBowiiie atrata, betmai vfa 



Skin - Ddn, InttT moraUe, deprcMsd torn Poapart'i I 

S n p arflcdal Tuda - Gontlimmu with that of thi^, acrotum (diitt«) A perliumm. DiTlded Into npertrlil 
6V?luicuLLATn - lUck, araolar, ft mora or la 



, acrotum (diitt«) A perliumm. DiTlded 
ft daen laran br the npefflcia] ti 
Im dlateoded olth fat FaMaoTerPn 




itaft Ugamml.OmIrr Br In/rrur titlari?/ tximal ahittmimai riitt, fu" 

„ __, , ,.._,..ialfart af Lima Alia bj decnuuing wf th th^ f allinn. and peiiHipa alio. 

after deCtUHtlng, tbe Triaii£ularliraintHlklAt!i'ltrtelHmHar,fiirtie/ti*/adUaii^ilitA.\iaoBarji 

Jlnaenraal). ConllnDODi with thla atnitam ol flbna li tbe iKUrcBlMmiutr *r tittrmmi tfnm^ 

tkfncia, tblo, cloaeljr adbennt to margin ol eilcrnal abdominal rinc. and pnleoged d u»u»u ai 

Into a tubalar ptoccaa anmnd card and teate 

<t Part of Internal Oblique - Thin & pale. Ita Bbru. which artae bom onlnr half <A Po^iarii 

Ikimant, paH urnmrdt amripirmaiic cei^ lar numi liiamunil, and then earra Aimitwmi A iMtd a 

ftlMhlnd aitemal abdominal ring & Olmboniit'i lloamont. coreilng bmec twa4lilTd( << lliiamBf^'i 

trtaogle and (otmhig part of conloined tendon a inlemal abUqne h Innimiilla. and. tiiaiiliii 

'— "loiu, are InHTteaorar tbe eitent of about halt an Inch Intocrent of imbei In (tddI o< reetiiaui 

Into lUo-pectlnaal line behind Glmbemat'a UgawHSt 

TBI CBUuniB Hiracu -(Tide "Muteletol the Abdomen "& '^ Corerln^ ol Uh T^tidc 1 

nacted with iDtveat Abna ol Intenal obllqao, and occaalonallj alao wftb eome of the lo«t« 

flbna ol— — - 

I«Wer Pwrt_or^TtUiaiWBaliaj^Alio UdnAl|da. Ilaflhnrwhl^ 



Uwnent, take (he lame conne aa praoedlng, lad, alMbeeomlDg tend 
Into cnat ol pabei and lUO'pecUneal Una tothaeilentof about an Inch, 



teudlneoa. an toaiMed wtih ihia 



i Fuola TransTemlll-ttetcd the leneialluar of tudawhkbUnet the abdominal* pelvic csTttlea. I> 

Um Ingnlnil nglon It la thick and dense, and pnaeula the lollowtnc polnta of liUen^ . - 
AT CIXCDMPKRENCB OF INTEKKAL ABDOUINAL KIKO - It li proloDnd Into a tabaW 
' ptvceia ot membrane, tbe bi/wJibiilifsrm faaiia, which deacaoda nmnd the a*i 

J ft teetla, forming Vta/mseia pnprit TVeuul t^ latttf 

7 AT LOWBB FAST OF &S0IOM - It ti, - 

\ Jit Frtmt a/FtmertU Viattt - nnt thickened into . 

i UgaitMntftteRnedtheiffr^fnini/iirrJ, an 

1 fDnpaT('iUfam«ntlaf|Diiiof theveaeli (ofonn aolecior vail of 

Ejirmmii]! tt Fcmrrml Vtarli - Attached to outer part of PDopait'i 
. tfaiuona wiuh l^H3a in** 

I InUmaUf u Ftmtral VtaitM ~ Attached to creat of pnbea ft llln rrtmtlmml Una tatbc 

' oimjofned lendou ft OlmlMniBt'a IlfioBr* 

VwUonanm - Freaenti, before the loperflclal itrata of tha abdondnal wall hare been dlMoetod. tte 



Imnitial FiaiM,iitl*rtuJ £f attrmU, which toaue goneipoDd nnectlTBlj to the i 
BHombmlilBC*,andaniepanMdivan obllqna creaoenlfe lold of nitable vldUi dt iiinaiha' 
I — t""t'"- liir-— "- -""— "I ti Tl iiilp Jill WW" 
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PABTS CONOEBNED in INQUINAIi HEBNIA- 2nd T. 



INGniNAL OR SPERMATIC CANAL 



Is an oblique passage 1} or 2 inches long situated a little above, and parallel tOj 
inner half of Ponpart's ligament. It gives passage to the sperm atio cord or 
round ligament, and presents for examination its two openings or rings, and its 

bound aries or walls. 

External Abdominal Ring ~ Triangular & oblique downwards & iowards, about 1 
inch long & } inch wide in male but rather smaller in female, bounded Inter- 
allj by external & internal pillars, above by the interoolumnar fibres, below 
l^ the crest of the pubes. Gives off from its margin the intercolnmnar or 
external spermatic fascia, which is prolonged into a tubular process around 

cord & testis (Y. Abdominal Aponeuroses). 

Intomal Abdominal Ring - a tubular opening in the fascia transversalis formed 
l^ the prolongation of this fascia round the cord & testis (infnndibuliform 
fascia, fascia propria), oval with large diameter directed downwards & out- 
wards ; situated midway between anterior superior spine of ilium & spine of 
pubes about ^ an inch above Poupart's ligament ; bounded above & externally 
by the lower arched fibres of internal obliqne & transversalis, below & inter- 
nally by epigastric vessels. 

Boundaries or Walls - Formed by t 

In Faomt- Aponeurosis of <x/^/irfa/ ^ifr^M^ along whole len^^hi lowest fibres of 

internal oblique along outer third. 
Behind - Fascia transversalis along whole length ; conjoined tendon of internal 
oblique & transversalis, & also triangular ligament along inner third. 
Above - Arched fibres of internal oblique ft transversalis. 
Below '-JPouparfs ligament blended posteriorly with fascia transveraalis. 
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SURGICAL ANATOMY of INQUINAL HERNIA. 



Principal points of interest are the oorerings of the hernia, aud the relationa of the neck of the 
sac & of the seat of stricture. - For the rest see «Ingninal Hernia" among Tablets on Sargerj. 

COVERINOS — Differ in the oblique A direct forms, and are shghtlj modiaed also in the 

congenital & infantile Tarieties of the former, and in the external & internal varieties 

of the latter. They are as follows »— 

OBLIQUE maUINAL HERNIA 
Of the Adult 

FlOH WITHIN OUTWABDS: 

Peritoneum, subseious areolar tissue, infundibulijorm fascia^ 
cremasteric fascia, intercolumnar fascia, sttperfiial fascia, skin. 
FiOH WITHOUT Inwards : 

Skin, superficial fascia, intercolumnar fascia, aemasteric fascia, 
infundihuliform fascia, subserous areolar tissue, peritoneum. 

OoXlgOnital Variety - Descends directly into tnnica Taginalis through 

ponoh of peritonenm which accompanies cord h testis into scrotum, 

and which has abnormallj remained unclosed. Its coverings are the 

same as those of testicle : - Skin, dartos, intercolumnar fascia^ cremasteric 

fascia, fascia propria, tunica vaginalis refiexa, 

IXlfiUltile Variety -Descends into the still patent npper part of the imper' 
fectly closed pouch of peritonenm, and becomes more or less completelv 
invested, especially in front, by the posterior part of the tnnica vagin- 
alis reflexa. Its coverings are the same as those of foregoing Tariety 
with two additional layers rf peritoneum 

PIREOT INGUINAL HERNIA 

Internal or Common Variety * (Protmdes throngh inner part of HesseU 

bach's triangle, on inner side of obliterated hypogastric artery ). 
Fkoh within Outwards : 

Peritoneum, subserous areolar tissue, fascia transversalh (the 
gfeneral f. tr., not the infandibaliform process) conjeintd tendon 
(or not, since it is frequently ruptured instead of Ming poshed 
forwards) intercolumnar fascia^ superficial fascia^ skin. 

From without Inwards : 

Skin, superficial fascia, intercolumnar fascia, conjoined tcndem 
(or not), fascia transversalis^ subserous areolar tissue peritoneum^ 

External Variety - (Protrudes through outer part of Hesselbach's triangK 
on outer side of obliterated hypogastric artery, & externally to the 
conjoined tendon ) - This exceptional form of ingpiinal hernia, passes 
throngh a considerable portion of the inguinal canal, and greatly re- 
sembles the oblique hernia both by presenting a certain degree of 
obliquity and by having very nearly the same coverings ; the coTeria^ 
derived from the cremasteric fascia is alone rather less complete. 

RELATIONS OF MEGK OF SAG & SEAT OF STRICTXTRE - 

The neck of the sac Hes 

IN OBLIQUE INGUINAL HERNIA - On outer side of epigastric artery and » 
front of spermatic cord, the elements of which may, however, be more or 

less scattered round the ne<^ of the sas. 

IN DIBECT INGUINAL HERNIA - On inner side of epigastric artery, im/hm: 

& slightly on inner side of spermatic cord. , 

On account of the uncertainty of the diagnosis between the oblique ^ I 
direct hemisD it is an accepted rule in surgery to divide a de^ { 
seated stricture directly upwards from middle of upper wutrpM >" 
constricting" ring, that is to say in the direction of the epi^s&'-s 



377 



THE ABDOMINAL APONEUBOSES 



Are the oHterwr abdomtnal apotuur^tu, or abdominal apcnturotU prefer ^ which is strengthened posteriorly by 

the lasdA transversalis, and the lumbar faacuu 

ANTERIOR ABDOMINAL APONEUROSIS — is formed by aponeoroses of external & 
Internal oblique, and by anterior aponeurosis of transversalis, which aponeuroses may be considered 
as expanded tendons of insertion. They all three assist in forming the Iinea alba & the sheath of the 

rectus. 

APONEUROSIS OF EXTERNAL OBLIQUE — The strongest & widest of the three, and widest 
at its lower part ; blended with aponeurosis of internal oblique in front of rectus and for soma 
distance on either side, especially at upper part. Its fibres are oblique downwards & forwards, 
and form in succession Pouparts lig-amentt Gimbemat's lieameni. Outer or inferior pillar of 
external ahdomimU ringt Inner or Suptrior pillar. Superficial part of linen alba by decussating 
with their fellows, and perhaps also after decussating, the Triangular ligament ft the Intercolum^ 

nar fibres of the opposite side. 

Poapart'8 Ligament -Strong cnrred band extending from anterior superior spine of ilium to 

spine of pubes, conrex downwards & outwards, blended Inferiorly with iliac fasda. 

internally with outer pillar of external abdominal ring, posteriorly with deep crural arch. 

Glmbemat'8 Ligament -Small triangular process reflected dowuwards, outwards & backwards 
from inner part of Poupart's ligament to ilio-pectineal line, and of which the outer 

concave margin forms inner lx>undary of femonl ring. 
Outer or Inferior PiUar of External Abdominal Icing - Blended with Poupart's ligament 
and attached with it to spine of pubes. Cunres round inferior aspect of spermatic cord 

so as to form a groove upon which the cord rests. 
Inner or Superior Pillar of External Abdominal Ring - Broad, thin ; interlaces with iu 

fellow in front of symphysis. 
Llnea Alba - Vide Below. 

Triangular Ligament -A triangular band lying behind inner pillar of external abdominal ring 
& Olrobemat's ligament and in front of conjoined tendon, and extendii^ from lower 
part of Iinea alba to ilio-pectineal line. It is formed according to some anatomists by 
prolongation across median line of lowest of those fibres of aponeurosis of external 

oblique of oppsite side which enter into formation of Iinea alba. 

Xnteroolumnar Fibres - Are interwoven at right angles with, and bind together, the fibres of 
aponeurosis 'of external oblique, and more particularly those fibres which form the 

Sillars of external abdominal ring. Thev extend downwards and outwards from middle 
; lower parts of Iinea alba to middle or Poupart's ligament describing curves convex 
inferiorly, and are said to be the continuation beyond the Iinea alba of middle fibres of 
aponeurosis of o • ''.'rnal oblique of opposite side. - Continuous with this layer of fibres is 
the intercolnuiua.r or external spermatic fascia, thin closely adherent to margins of exter- 
nal abdominal ring, au 1 prolonged downwards into a tubular process around cord 6l testis. 

APONEUROSIS OF INTERNAL OBLIQUE — Thinner & rather narrower than fore- 
going, and narrowest at lower part Divides opposite upper three-fourths of rectus into 
two layers, which blend, the one with aponeurosis of external oblique, the other with that of 
transversalis, and which pass, the one in front of, the other belilnd rectus, and again unite at 

Iinea alba. Passes wholly in front of lower j^urt of rectus. 

ANTERIOR APONEUROSIS OF TRANSVERSALIS — The narrowest of the three, especi- 
aUy above, where some muscular fibres extend a little behind rectus. Passes behind rectus in 
its upper three-fourths, blending with posterior layer of aponeurosis of internal oblique. 
Passes in front of rectus in its lower fourth, blending with aponeurosis of external & internal 

oblique. 

SHEATU OF RECTUS — Is therefore complete in front and incomplete behind, where it 
corresponds only to upper three-fourths of the muscle ; the deficiency in posterior wall of 
sheath being marlced superiorly bv the Fold ofDonglas, a well defined fibrous band concave 
inferiorly. In front it is formed by all three aponeuroses ImIow, but only by aponeurosis 
of external oblique & anterior layer of aponeurosis of internal oblique, above. Behind, 
it is formed, wnero it exists, by aponeurosis of transversalis k. posterior layer of 

aponeurosis of internal oblique. 

IJNEA ALBA — Tendinous raphi from ensif orm cartilage to pubes, bounded bv inner borders 

of recti : narrow below & broad above ; perforated bv numerous vascular «& nervous 

foramina, and by umbilicus, opposite which it u closely adherent to integument 

LINEiB SEMILUNABJBS — Two cnrved depressed linear spaces produced on either side of 

roctl, by absence of muscular fibres between these muscles and inner margin of 

muscular portion of internal oblique & transversalis. 

POSTERIOR ABDOMINAL APONEUROSIS OR LUMBAR PASCDl -; 

Formed by posterior aponeurosis of transversalis, the posterior layer of which aponeurosis is blended 
with vertebral aponeurosis and with aponeuroses of hitissimus dorsl & serratus posticus inferior. 

POSTERIOR OR VERTEBRAL APONEUROSIS OF TRANSVERSALIS^ - Wvided 

into three layers. 

Poeterior or Superflolal Layer - Tlie strongest. Attached to apices of spinous processes of 
lumbar & sacral vertebm, and blends with aponeuroses above mentioned. Gives origin 

to middle fibres of internal oblique, and binds down erector spinse. 
Tun/if^lo Layer - Of considerable strength. Separates erector spinn from quadratus lumborum, 

and becomes attached to apices of tra$tsverse processes of lumbar vertebm. 
Anterior lAjet - Ihe thinnest. Covers anterior aspect of quadratus lumborum, forming super- 
iorly the ligMnentom arcuatum extconum, and becomes attached to bases of tratuverae 

proe«ss€^ 
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SCARPA'S TRIANaLB-lst Tablet. 



C—tanMrf nUw uMfia a- imarJi Into ■ npafielal fnmw, which muki fuMiim cf iHMnl aMoir In 

BvOtfrnmL 
Iti floor li foimsd from wtUianl Imnrdi by niuu. ptou, pactlnedi. & mall part ct addiutiir taarla. 
It contihia leinond Ttnel* A interior ontnl nam, and the 

PASTS CONCERNED IH FEMORAL HERNIA — n>»lpart.a»:- 
tT — lUn. Ireelj monble. man or Icm Madded with haln at opper & liu» part. 

lirnphatlc ftl 



&DPEItnOIAIi FASCIA — Mvided in\o two lareia bj npeiflcUl naela k nem ft hwalnat 

1 i-iie ^andi. 



StrpiRncuL laTXS -Thick, umbr. contalm a laige unonnt of fat, ■ 

■dbcntuwoiu tiane of imrrffiirnling regltsu; la rather tUmier ft Isia loaded with fat 
towuib lowir part of triande. 

Dmip LatBK - Thth ft nvmhranotia- Adherent loperlorl; to Ponpait'i bganieiiL Stretchn 
oier aaithaioiu opeiilDE under the name of - inbri/srm faaiar *hich fucU )■ per- 
foralea bf Intemal laphenoiu vein & by nomeroiuniiatrerblooddfc lymphatic TeeaeK 
and l> attached Himlj to onter maiglD of iba opening. AaUghtljr totha luKr nuisbL 

Bnparfloial Vewels A Narree uid Lymphatio aiands - Are the : 

SufrrJSrial rtitailric, mfrfieial nmny&j iSat, lufttfical tlttrtuU fldifrttHn *ith 

the eorreapODdiog relni, which litter open bito iDtotBl nphenooa near lli 

tertnliutlaii; 

Lfn^alic giaiuli - Tom two gnnpa. Thue of the 

Su^itHtr er ahdffminal rrfK* - Are the Bmaller, and are placed tranavflnelj ricar 

Foaparfa UgameDT; - ther receive lymphatic* of penlB. aaotiun, poiDnm. 

lower part of abdomen Ji bnttock; - t£«e of thi 

/,AnV«-/™,, - - - . 

npper part oi 

DEEP FASCIA or FASCIA LATA — Denw. flliroiu. PnwDti the laphenaua openiag. it 

euler deicrlptlon of which it Eg usually divided into two portloni, the iliac & tlK pubU. 

iLUe POSTIOH - The thicker. Attached to crest of Ilium. Paupart'i ll^uneDtA ipliie <tf pubs 

I> reflected downward) & outwoLrds from thli latter point, flnt boundli^ Uie mpcrUir 

angle, or aiftrisr cormi o( the opening, then forming lt« enter nuu^lii. Tliia oui« 

margin 1> Ifie/o/i./..™/™™ s/Biir^i ; iu upper part ti often called ffni/nm,^ 

ligamful. Superiorly thli margin overllea the ibeath of the feraoral yfnrla Infer- 

lerty It becomn contlcnouii with pnUe portion of the faKia lata hj %, wen deftaed 

curved border, which fomu the inferior angle, tft iH/trifrttrmi of tbe openinf^ 

?DBIOPoBTioii-Uuch thinner. 1> attached to pobtc arch at npi>er and Inner p<ut of Ihi^ I 

and la contlnuuui with lilac portion oppodle lower comu of lai^iciicnu openinc. 

From this point it 1b prolonged upwards ^oDtwardebehlndfemomehfl&tliAiu frreit 

of pectlneui, and becomee attached to lUo-pectliKial Ilea. 

Opening - I> formed therefore by the lUttlng of the fasda lata h t>r Um foldW ^ 

ol the two aldet of the allt one over the other. It li oval In ahape, broad below, 

_ narrow above, 11 lnch» long, J an Inch wide lu ■ 

Omu BocNDinr fe m Sdperiok Anols on CoIl^u. - Which are pnuuliieiit A well deOBnl. 

uv formed b* Iliac portion of the fatcla laU (talcUorm proceaa Ar fsooni 

llnunent) , which portion, ai already ■Uted. paucs upwardi ft Inwardi In b»> 

of the femoral theath, and becomes attached to Foopart'i liganaent A apisr li 

IHKER BoUMTiARr - Depreued A leu clearly deflned, 1> farmed by the pDbli: ponir« ot'ttr 
feaMn Ista. which portion, aialready itated, paueiiipwarda* outwaRla tiekJ>l 
femoral iheath li In front of pectlneut, and become! attached to tb« Uio-pKllaa! 

IMTIIIOB AMLS OB CouiD - Ii formed by the jonctioD of the lilac A pabic portla^ ctit' 
laacla lata Juit below opniing of Internal aapbaooni *«1b luiothe fccbn 
VEICORAI. SEKATH -TldanaitTahlrt. 
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SCARPA'S TBIANQLE - 2nd Tablet. 



VEBEORAL SHSATH — la a thin tube of faKla divided by two delicate MpU into thrae eomparlmaota, 

of which compartmentc the outermoet contains the femoral artery & the crural branch of the 
genlto-cmral nenre, the middle one the femoral vein, and the innermost, which is called the femoral 

canal, some fat & a lymphatic glslid. 

Xi Is expanded saperlorly* where it is conthiuons beneath Ponpart's ligament with the fasciie of the 

abdomen, the fasda transversalis A the fascia Hiaca passing down to form it, the former in front of, 

and the latter behind, the femoral vessels. 
II is narrow inf erioily, and blenos about two inches below Ponpart's ligament with the common areolar 

sheath of the femoral vessels. 

Anteriorly it is covered bv the iliac portion of the fascia lata (falciform process &. femoral ligament), 

Ponpart's ligament, the deei crural arch, and, opposite the saphenous opening, by the cnbrif orm 

fasda. 
Posteriorly it rests upon the pubic portion of the fascia lata & the pectineus muscle. 
Its outer wall Is vertical, lies in immediate contact with the artery, and is perforated by the crural branch 

of the genito-croral nerve. 

Its inner wall is oblique downwards A outwards from base of Oimbemat's ligament to inner surface of 

femoral vein. It is pierced superiorly, where it corresponds to the femoral canal, by numerous 

lymphatic vessels, and, inferiorly, or below the femoral canal, by the internal saphenous vein. 

VBMOBAIa OANAIj — l9 the innermost compartment of the femoral sheath. Or rather it is the nar- 
row interval comprised, at the upper part of the femoral sheath, between the inner wall of the 
sheath & the femoral vein.- for it ean hardly be said to exist as a distinct canal unless the wall of 
the sheath has been separated from the vein either by dissection or by the pressure of a hernia. - 

It contains a little fat & a lymphatic gland. 
It eoEftends from the femoral ring to the upper part of saphenous opening, and measures from i to ^ 

an inch in length. 
II presents four walls k two openings. 

Anterior Wall - Formed by the fascia transversalis, and supported by PoujMkrt's liga- 
ment, deep crural arch, A Uiac portion of fascia lata (falciform process & femoral 

lisament); 
PO8TBRIOR Wall - Formed by the fascia iliaca; rests upon pubic portion of fasda lata tt 

pectineuB muscle; 
IHMBR Wall - Fonned by junction of fasdie transversalls & iliaca; 
Outer Wall - Formed by the thin septum on inner side of femonl vein; 
Superior Opsnino, or Femoral &imo - Tide below. 
Inferior, or Saphenous Opening - Vide foregoing Tablet 

Mmoral Ring - is the opening of the femoral canal into the abdomen. - Its boundaries are:* 

In Front -Ponpart's lisament and the deep crural arch; 
Behind - Pubes covered by pectineus muscle. & pubic portion of fascia lata; 
Internally -Gimbemat*s ligament with the triangular ligament, the conjoined 

tendon, & the deep crural arch. 
Externally - Femoral vein & the thin septum between it & crural canaL 
Its relations are as follows: 

Femoral vfitif on outer side; 
E/^ij:astnc artery, crossing upper ft outer angle; 

SicrtHatic cord or roittui H^ament, &» pnbic branch e/epitastric above ft in fktmt; 

Obturator artery, on Inner side, in those rare cases in wnich the artery presents 

the double abnormality of arising from the epigastric artery, and of arising 

from that artery at some distance from its root;- the obturator artery then 

passes first inwanls above the ring, and then downwards into the pelvis 

Dehlnd Gimbemat's ligament 
It Is nearly circular, about \ an inch wide In the male, a little wider in the female, and is closed 

by the 

BSPTUM CKT7RALE (J. Cloquet) - A more or less condensed layer of superitoneal areolar tissue 

adherent to margins of femoral ring, and perforated bv numerous apertures for 

lymphatics. Its upper surface is concave, and separated from the peritoneum by a 

less condensed layer of the same tissue and sometimes by a lymphatic gland ; ita 

under surface is convex ft turned towards the femoral csjial 
The femoral canal ft both its openings are constricted by extension & eversion, and relaxed by 

flexion ft inversion of the thigh. 
OOVSBXNQS OF FEMORAL HERNIA - Are :- 

From Within Outwards : - Peritoneum^ subperitoneal areolar tissue (a portion of which, 
tldckened ft caused to assume a membranous appearance by the pressure of the 
hernia, was described by Sir A Cooper under the name fA fascia propria), septum 

cruralOt crural sAeatk, cribt i/orm/asciat superficial fascia^ skin, 
nou WiTHIM Outwards: - SAin, superficial fasda, cribriform fascia, crural sk^ath, 

septum crurale. subperitoneal areolar tissue, peritoneuwt. 
Hie deep Mated atrictore la to be divideid upwards ft inwards, in which direction no important 

il U likely to be net wIUl 
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THE PEBIKiEnM 



Consists of the stractores which close outlet of pelvis anteriorly to line drawn from front part of one tuber 

ischii to that of the other. 
It is triangular in form, and is bounded laterally by rami of pubes & \adtAA and posteriorly by above men- 
tioned line. The width of its base (rather the smallest nde of the triangle) Is usually about 2} inches 
in the male adult, but it is sometimes comdderably reduced ; the operation of lateral lithotomy is then 

greatly impeded. 
The part is convex in middle line & slightly depressed laterally, and presents the following layers : 

Skin - Thin, dark, freely movable, marked by a prominent median m^/, studded with thin crisp hairs, and 

provided with numerous tebaoeoos follicles. 
Superficial Fascia - Divided into two layers. 

SupSKncuL Later -Thick, areolar, contains a large amount of fat. iind is continuous with sab- 

cutaneous tissue of surrounding regions. 

DXKP Latsr - Thin & aponeurotic ; lies in close contact with the muscles. 

Oh eitktr side it is attached to rami of pubes 9c ischia externally to crura penia : 
Behind it is connected to central tendinous point of perimeum; and is prolonged 
beneath qi>hincter ani, becoming continuous behind transversus perlnsei « In frc«t 

of rectum with inferior layer of deep perlxueal fascia ; 
In front it is unattached, A; continuous with dartos : 

Superiorly it gives off a median septum, which is rather deficient in fironi but pretty 

well marked behind. 
It binds down the superficial structures, and bounds inferiorly, and also, through its attach- 
ments, laterally & behind, a space, in which if urine be efltised, this ilnid will be directed 
fomards towards scrotum, perin«!um, & lower ]nit rf jltfnn^eri. and prevented from 
passing backwards towards anus, or outwards towards tliighs. This layer is aometlines 

called the superJiiLxl peHti^eU/aacia. 

Superficial Oenito-XTrinary Muscles - Are the : 
Ersgtor Penis - Covering the cms ; 

AccSLERATOB Urinjs OR HjACULATOit SsMiNi': - Rpreadfti? out upou bulb of urethra ; 
TRAH8yER.svs PERiNiii -Se'/nnitin;; perinicuin prui>er f im ischio-rectal region. 

These muscles bound a triangular area, whicli Is crossed superflcislly by the sttpevfidal 
perinoeal vessels &> nerve, behind which area \ asses transversely inwards the teansverv? 

Serinical artery, rnd throuffh which area can be seen deeply the superficial layer of the 
eep perinical fascia. In lateral lithotomy the knife is carried l)ackwards & oatward» 

through inner & back piurt of this area on left Bid«. 

Inferior Layer of Deep Perinseal Fascia, or Triangular Ligament of Urethra - Vide below. 

Membranous Portion of Urethra, Compressor Urethne, ft Deep Transyersus Perinaei, Pudic 
Vessels ft N., Vessels ft N. of Bulb, Cooper's Glands ft their Duota - Vide these parts. 

Superior Layer of Deep Perinseal Fascia - 

The deep perinseal fascia is a complex structure triangular in fonn, which supports the nretlffa, 

and closes anterior put of outlet <rf pelvi*. 
On either side it Is attached to rami of pubes & ischia internally to crura penis : 
Behind it is connected to central tendinous point of perinaeum, and ia continuota both 
with thin fascia on under surface of levator ani, and, behind tramversos neriouei, 

with deep layer of superficial fascia of pmasrom : 
In front it is attached to pubic arch & sub-pubic ligament. 

It consists of two aponeurotic layers which are separated in the centre, but united latenfiy 

9c behind : of these two layers ike 
Anterior, Inferior, or Superficial Later - The thickest, is continued downwards & forward 
upon anterior part of membranous portion of urethra, and ia lost upon the bolfai Th^ 
layer is perforated by the urethra alwut an inch below svmphysis pubis, by eltrsal tvn r '' 
^m/jr in front of urethra, & hy^dic vessels &* nerve on either side of the vein : it Is the <:»H 
layer that can properly be called the triangular ligament of the urethra, thoagb the tersl, 

is sometimes applied to both layers taken togetlter 

Posterior, Superior, or Beep Later - Thinner. Is continued upwards & hockwards roG»i 

posterior part of membranous portion of urethra, and becomes continuous with pelvic \ 

Between these two layers are comprised the parts above mentioned, vix„ sMetnivmBa^ 
tion of urethra with compressor urethra &* deep transverstts perineet muscies, flMifn. t 

&* turve with vessels df nerve of bulb ^ Cowpers glisseds A* their i 
Above these parts are found in centre of perinsum the 

Prostate Qland ft Neck of Bladder, - and laterally the 

Anterior Part of Iievator Ani ft of Pelvic Fascia - The utter fascia is continued poateiiocly 

posterior part of levator ani, upon rectum h between it & bladder, and bekMisa as 

to ischio-rectal regton aa to tha 
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THE MUSCLES of the MAT.F. PEBINiBUM. 



ANAL GROUP. 

Sphincter Ani - Tip & back of ooootz and Bnperficial fascia in front of it. 

Central tendinous pomt of perinaBam blepding with accelerator nrinro, 
transTersos perinsei & levator ani. - 8. by inferior hsdmorrhoidal branch of pudio, 
& by anterior division of 4th saoral nerve. 

LOVator Ani - Back of pnbes close to symphysis, spine of ischiam, and, between these 
two points, from a white band or thickening of the pelvic fascia which marks 
point of division of the latter fascia into obtnrator & recto-vesical layers. 

Side & apex of coccyx, median raph6 between coccyx and anus, side of 
lower part of rectum blending with sphincter ani, and decussates with its fellow 
in front of rectum and below & behind the prostate forming the so-called levator 
prostatas, which latter fasciculus is sometimes separated from the remainder 
of the muscle by a little areolar tissue. - S. by anterior division of 4th saoral n. 

CoOCytf 6U8 - Spine of ischium & lesser sacro-sciatio ligament. 

Side of coccyx and of lower piece of the sacrum. - S. by anterior divi. 
sions-of 4tb & 6th sacral nerves. 

Internal Sphinoter - is a thickened circular band of the nnstriped muscular 
fibres of the intestine. 

GENITO-URINARY GROUP. 

Accelerator Urinse^ iyaonlator Seminis^ or Bnlbo-cavemous- Central ten. 

dinous point of perinssum & median raph6 in front of it. 

Its posterior fibres are inserted into the triangular ligament ; its middle 
fibres decussate above the bulb & corpus spongiosum which they encircle; 
its anterior fibres are partly inserted into the corpus cavernosum, and partly 
joined above it in a tendinous expansion which covers dorsal vessels & nerves 
of penis. - S. by superficial perinatal nerve. 

Srector Penis, or Iscbio-cavemouS - inner aspect of tuberosity of ischium behind 
cms penis and pubic arch on either side, back part of under surface of the 
crus. 

By a tendinous expansion into fore part of under & outer surfaces of orua 
penis. - S. by superficial perineal nerve. 

TransVersUS PerinSBi - inner & fore part of tuberosity of ischium. 

Central tendinous point of perinsdum blending with its fellow, the aocel* 
erator urinsd, & sphincter ani. - S. by superficial perinseal nerve. 

Compressor^ or Constrictor Urethrss - Upper part of pubio arch on either side of 
symphysis. 

Its fibres surround membranous portion of the urethra, deoussating above 
& below it. - S. by pudic nerve. 

Deep Transversas Perinsei - is a thin fasciculus which may or may not be separated 
from posterior fibres of foregoing muscle. It decussates with its fellow behind 
Uie bulb, and covers Cowper's gland. 
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THE FELVIO FASCIA 



!• oontlDnoni irith THoiK orer paou A niaciia uid with tkaeia trkiu*Bnft)U, >od U iligbtlr 

>dli»rait to brim of p«lTii, upMiallj at mitt. 
It !■ tbin pcMteiiorlj, wben tt ooren pyrifermia nuole t Monl pltona, and fuaatm bsUnd 

lnt«nsl Iliao reuala whiob peiforata it. 
In front it form* a tingle tbiclc l&jer oTer obtarslor intemni ai low down s* a wbite linew 

tbicksnlng, wbioh llDesr thioketiinfr axt«ndi In > onrred dlraetion from tpioa o! 

tiohtnTn to side of lower p«rt of lymphyaii pabli, and both gtve* kttacilimant to 

middle flbrei of leTator ani, and marki ptdnt of diTinon of pelvio ftwda into neto- 

TMioal it obtnrator larart, or r«ota*Te*ioal i obturator &■«!». 

Beeto-Vealoal Fascia - 

!■ oontinnad over inner inrfaoe of lerator ani to bladder, proet«t» or Tagint, 

ic reotnni. 
In front it Ibrmi anterior tmo lig^manti of bladder, or pnbo-prostatia ligamenti. 
Fnrtber baok ft atoenda over lide of proatate, InoloainK thi« gland A lbs pnatatia 

pleiQi ofTelni, and ii then oontlnned on the bladder forming ita lateral tne 

ligament*. 
Poiteriorly it Bends a prolongation between the bladder & reetom, wUolt prokas- 

atioD invaiti the veiio&lB aeminalea. 

Obturator Fascia - 

Detoeait on portion of obtnrator internni mniole whioh Ilea bane»th Iwrstec m | 
and beoomei attached to pnbio aroh A Baaro-aoiatlo ligamenta. 

It forme a oanal for pndio Teaieli & nem, and givM off a thin tajcr-, the aa*l (r 
Ifohio-reolal faeoia, to under rariaae of lerator ani & to third psrt of reaW* 
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THE SIDS VIEW of the MALE PELVIS. 



How to obtain it (the PerinsDam having been preTionslj disBeoted) : - 

Incline bladder A reotnm to the right. 

DiTide on left sidei obliterated hypogastric, resioal & middle hasmorrhoidal arteries, (and 

the uterine & yaginal in female), lateral trae ligament of bladder & levator ani mnsole. 
Saw through pubes externally to left anterior true ligament of bladder. 
Divide right common iliac artery & left common iliac vein, and saw through Bacrum A 

coccyx just to the left of middle line. 
Detach deep perinsal fascia & the contained compressor urethres muscle firom rami of pabes 

& ischium. 
Introduce catheter into, and inflate, bladder | distend rectum with tow. 

What it shows : - 

Towards middle t - 

Cul edge of the deep perineeal fascia^ containing between its two layers : « 
Cut edges of compressor urethra 6r* deep transverse muscles; 
Membranous portion of urethra; 

Pudic vessels &* nerve with the vessels 6* nerve of the bulb ; 
Ccwper's glands df their ducts. 
Below and in front of the deep perinoal fascia t - 

Bulb of utethra partly covered by prolongation of anterior or inferior layer of deep peri* 
naal fascia, which latter passes down upon iTand becomes lost on its surface. 
Above and behind the deep perinasal fascia : - 

Cut edges of levator ani muscle 6* ofrecto-vesical layer of pehic fascia^ which latter is seen 

further up to ascend upon bladder^ prostate, 6* rectum. 
The viscera of the pelvis and the vessels & nerves of the right side can 

]M>w be examined conveniently. 



PARTS CONCERNED in LATERAL LITHOTOlffT 



Parts to be divided : - 



1. Integument, superficial fascici^ inferior heemorrhoidal vessels &* nerve; 

2. Posterior fibres of accelerator urina &* transversus perinai muscles ; probably also thi 

transverse perincecU artery and superficial perinaal vessels 6* nerves. 
8. Deep perineal fascia^ left deep transversus perincci muscle S* posterior fibres of com- 
pressor urethra ; the anterior fibres of levator ani; 
4. Membranous &• prostcUic portions ofurethra^ and part of prosteUe gland. 



Parts to be avoided : - 



1. The bulb and its artery are endangered if incision is begun too far forwards; * 

if the artery arises further back than usual it is exposed to be divided 

wha^ver care be taken; 

2. The rectum is endangered if incision ia begun too far inwards; 
8. The pudic artery, if incision is carried too far outwards ; 

4i Entire breadth of prostate with prostatic veins 6* accessory pudic artery, if the latter 
exists may be divided if incision into the deep parts is carried too far back- 
wards, and the uiiAa may then become infiltrated between the bladder 

h rectuflfi* 
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THE ISCHiaBECTAL BEQION. 



OorreRponds to tbe portion of ontlet of pelrls sitnatAd boUnd a Itne drawn from front part of one 
tnber ischii to that of tho other. It is bounded in front by abore mentioned line ; its apex 
18 at point of oooojx ; its sides are formed by tuberosities of ischiam, grreat sacro-sciatio 

ligaments k great glatei mnscles. 
It contains terminal portion of reotnm snrronnded by leyatores ani and the internal h external 

sphincters, and on each side of which is the ischioorectal fossa. 

It Is triangular in form and depressed centrally towards anns, ronnd irhich apertare the integn- 

ment is thrown into namerous folds, and becqmes ooi^njions ^jth "qaocpos membrane of 

, ; * intestine. 

The skin is dark, bat thicker & less movable than on perinaebm'* proper, and contains a few 

hair^foUicles. 

The snbcntaneons areolar tissne or superficial fascia hardly exists in centre of region, or 

over sphincter ani, which mnsde is closely adherent to integument ; but it is abundant 

laterally^ where it is loaded with a large amount of fat| and where it dips into and fills 

the ischio-rectal fossa. 



ISCHIO-RECTTAL FOSSA 

Is a large excaration which sinks deeply into pelWs on either side of reotum, and 
which is filled with a considerable amount of loose fktty azeelar tuma 

It is wide & triangular at its 

BaSO. *" Which corresponds to integument, but it is flattened from side to side and 

diminished in sise superiorl j. - Its 

Xnxidr Wftll - is oblique downwards & inwards and formed by under snrfaoe of 

leyator ani & by sphincter, which muscles are covered by anal fascia. 

Outer Wall ~ ^^ vertical, and is formed by obturator intemus covered by obturator 

fasda; it presents the pudic vessels h nerve enclosed in a sheath of 

iaeciai 

It is bounded : 
Above - By junction of anal & obturator faaoias. 

In Front - By junction of the same fasoio superiorly, and, Inferiorly, by jniiotioB of 

the superficial & deep perinsBal fasciie behind transversoa perinnL 

Behind - By sacro-scintic ligaments, coccygens & the gluteus maximos. 

The vessels & nerves it contains are the : 

Inferior hemorrhoidal^ in the centre ; 
Pudicj in the outer wall ; 
Superficial perinaal^ In trwii\ 

A branch o/4ak sacral nerve^ and Branches tf sei^tk artery ^ smali acioHc n^vt, 
bemnd ; the branches of the latter nerve winding round lower border 

of glutens maximus. 

Above levator ani is the reoto-TSsioal layer of the pelvic faioia < Vid« PMvio JT.) 
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